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ULTRAPHOT Il 


The latest creation of Zeiss 
for routine work and research 


An all-round Universal Microscope 
for transmitted or incident light work, 
phase contrast or fluorescence micro- 
scopy, binocular or monocular obser- 
vation and instantaneous change over 
to photo-micrography upto 129 cm. 
plate size. 


The Unique Novel Features of Zeiss 
“STANDARD” Microscope, Viz., Low- 
Set Co-axial Focussing, Centerable 
Condenser, Incorporated I||lumination, 
etc., are present. 


Utrrapuort II showing Incident Light Work 


Sole Agents 


UTT, 


BOMBAY NEW DELHI 


ADAIR, DUTT & CO. (India) Private LTD. 
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ANHYDRIC INCUBATOR 


APPLICATIONS INCLUDE THE BIOCHEMICAL OXYGEN DEMAND TEST 
AT 20°C. AND INCUBATIONS AT ANY OTHER TEMPERATURE WITHIN THE 
RANGE 0 TO 45°C. INDEPENDENT OF AMBIENT TEMPERATURE 


REFERENCES 


Ministry of Health, ‘‘ Methods of Analysis applied to Sewage and Sewage Effluents.”’ 


American Public Health Association, “Standard Methods for examination of Water, Sewage 
and Industrial Effluents.” 


@ 8 cu.ft. Frigidaire refrigerator convert- 
ed to an accurate, wide range 


incubator. 
] @® Outer shell stove enamelled, interior 
vitreous‘enamel. 
@ Efficient thermal insulation. 
+ ® Cooling by well-known Meter-Miser 
@ Close temperature control with 
contact thermometer. 
: @ "Induction motor driven fan for good 
air circulation. 
a @ Operation independent of ambient 
temperature. 
) © Air-tight cabinet, air can be humidi- 
fied. 
i Write for a copy of publication No. 571 
t A. GALLENKAMP & CO. LTD., SUN STREET, LONDON, E.C. 2 ; 
| Accredited Agents for India _ | 
] MARTIN & HARRIS (PRIVATE) LTD. 
(SCIENTIFIC DEPARTMENT) 
; SVO Y CHAMBERS, WALLACE STREET, BOMBAY 1 
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The M 20 Microscope with few of its attachments Our Sub Agents: 


WILD 


% The most COMPLETE 


Microscope so far 


made 


* Ideal for QUALITY 
PRECISION 
- & VARIETY 


BOMBAY.-1 


Telephone: 26-2304 Telegram : TECHLAB 


Fig. 1: With Micro Camera aud Binocular Tube ; ye 
Fig. 2: Equipped as Phase Contrast Microscope ; The Central Scientific Supplies Co., Ltd. 
Fig. 3: With Six-Hole Nosepiece ; Filter Exchanger, No. 2, Agaram Road, Tambaram, Madias 
etc. * 
The Upper India Scientific Works 
 Merigate, Delhi 


CURR. SCl.. AUGUST 1956 


Fig. 4: Built-in Iuminator for Kohler Illumination. 
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ORGANIC CHEMISTRY A TEXT-BOOK OF HEAT 
8th Revised Editicn (for Junior Students) 
By P. B. SARKAR, DSc., F.N.I. 8th Revised and Enlarged Edition 


Director of Technological Research 
Indian Central Jute Committee By Dr. M. N. SAHA, F.R.S. 


AND 
First Published 1942 Sth Ed. 1955 Dr. B. N. SRIVASTAVA, D.Sc. 
vi+490 P. 84x54 Cloth Bound Rs. 8 Prof. of Physics, Indian Association for the 


Cultivation of Science, Calcutta 


“One of the best books (Foreign or Indian) 
available,” It commands a monopoly sale in India and 
Pror. S. S. GUPTA Pakistan as the best book on the subject and 

D. A. V. College, Lucknow fully covers the syllabuses of Indian and 

Cloth Bound, Rs. 9 


Pakistan Universities. 


INTERMEDIATE PHYSICS 
By N. N. BASU & J. CHATTERJEE 

16th Edition, 1956. In Two Vols. D/D Size ELEMENTARY 

PHYSICAL CHEMISTRY 


Lucid exposition, up-to-date information, 


numerous worked out examples, all-India 10th Revised Edition, 1956 
examination questions, and neat diagrams By Dr. SANTI RANJAN PALIT 
are the features of this standard work. M.Sc. (Gold Medallist), P.R.S. 
Popular all over India. Covers all-India see FRI nd.) (Catd 
University syllabuses. Prof. of Physical Chemistry, Indian 
Rs. 6 Each Vol. | Association for the Cultivation of Science 
Calcutta 
| P CTICAL CHEMISTRY The book has been thoroughly revised and 
For B.Sc. Students made up to date. The present edition meets 
: the requirements of Degree (Pass) students 
é By B. K. GOSWAMI, M.Sc. of all Indian and Pakistan Universities. 


Prof. of Chemistry, Midnapur College 


Price Rs. 6-8 


The book covers the analytical portion 
meant for B.Sc. students (Pass & Hons.) 
of Indian Universities. ~ 

5 


TEXT-BOOK OF 
INORGANIC CHEMISTRY INORGANIC CHEMISTRY 


For Intermediate Students of Indian By P. RAY, M.A., F.N.I. 

¢ Universities Formerly Palit Prof. of Chemistry 

: By P. K. DUTT, MSc. University College of Science, Calcutta 
Prof. of Chemistry, Presidency College An cubiect 


Calcutta covering the B.Sc. syllabuses of Indian and 
5th Revised Edition, 1954, 560 pp. Rs. 6-4 | pakistan Universities. The book is expected 


A complete course, in lucid style, with up- | © ¢xcel all other publications and remove 
to-date information. The only book which | 2 !ong-felt want. Combined Vol. Rs. 11 
will cover the all-India University syllabus. Vol. I. Rs. 6 Vol. Il. Rs. 6 


H. CHATTERJEE & CO. LTD. 


19, SHYAMA CHARAN DE STREET, CALCUTTA 12 


’ CURR. sci. AUGUST 1956 


| 
j 
| | 
| 
| | 
| 
* | 
i 
| | 
| 
| | 
} 
i | 
| | 
| | 


the 


and 
and 
and 
3. 9 


nd 
ets 
nts 


6-8 


CRAFTSMAN 


A SYMBOL OF QUALITY AND SERVICE 


LABORATORY AND PROCESS CONTROL EQUIPS 


CRAFTSMAN OFFER 
@ A COMPLETE RANGE OF PHOTOELECTRIC COLORIMETERS FOR CLINICAL, 
METALLURGICAL & BIOCHEMICAL COLORIMETRY 


® OVENS & INCUBATORS, LABORATORY FURNACES, LABORATORY PYROMETERS, 
THERMOSTATS, ETC., BUILT BY CRAFTSMAN 


@® BOMB COLORIMETERS, EQUIPMENT & APPARATUS FOR OIL & CEMENT LABO- 
RATORIES 
@ L. & N. POTENTIOMETERS & GALVANOMETERS 


@ CAMBRIDGE PYROMETERS, pH METERS, SPOT GALVANOMETERS, D’ARSONVAL 
GALVANOMETERS, THERMOCOUPLES, POTENTIOMETERS, ETC. 


@ W. G. PYE’S POTENTIOMETERS, SCALAMP GALVANOMETERS, FLUX METERS, MICRO- 
SCOPES & KOHLRAUSCHES BRIDGE FOR CONDUCTIVITY MEASUREMENTS 


@ PHOTOVOLT pH METERS & COLORIMETERS 


All ex-stock — no waiting for import licences and supply delays 


ADDRESS YOUR INQUIRIES TO 


CRAFTSMAN ELECTRONIC CORPN. cerivate) LTD. 


Laboratory, Factory & Office 


SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
Phone: 42346 
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C2) GAS PLANT 


FOR LABORATORY, INDUSTRY & KITCHEN 


Installed at: 


Several important Laboratories, viz., Central Drug Research Institute, Lucknow, 
Central Sait Research Institute, Bhavnagar, Central Road Research Institute, Delhi, Indian 
Institute of Technology, Kharagpur, Anmedabad Medical College and Armed Forces Medical 
College, besides 20 units in Travancore-Cochin, 12 in Andhra, 6 in Madhya Pradesh 
recently totalling about 300 installations al! over India. 


Also makers of superior laboratory fittings & equipment 


GANSONS (PRIVATE) LTD. 


P.B. No. 5576, BOMBAY 14 


_RELIABLE HOUSE FOR— 
© LABORATORY GLASSWARES 
; (Plain and Graduated) 


| THERMOMETERS & HYDROMETERS 
(Various ranges) 


Direct Importers 


for 


© LABORATORY PORCELAINWARES & LABORATORY CHEMICALS 
SILICAWARES * PHARMACEUTICAL CHEMICALS 
© NICKEL AND PLATINUMWARES “FINE CHEMICALS 
WHATMAN FILTER PAPERS 
MICROSCOPES & ACCESSORIES 
STAINS, Etc. 


| & BALANCES, TINTOMETERS, AEROGEN 
9 GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 


2 LABORATORIES Please refer to: 


B. BABULAL & CO. 


P.B. No. 2409, BOMBAY 2 
Gram : PETROLIUM Phone : 28465 


Contact: 
UNIQUE TRADING CORPN. 


51-53, Babu Genu Road 
BOMBAY 2 


Phone: 30011 
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SECONDS THEODOLITE 


With mirror-lens Telescope for Triangulation of Second and 
Third Order and Precision Traverses 


For particulars please apply: 
Sole Agents of VEB CARL ZEISS JENA in India 


GORDHANDAS DESAI & COMPANY 


SIR PHEROSESHAH MEHTA ROAD, BOMBAY 1 


22, Linghi Chetty Street 
MADRAS 
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OF OUR EXPERT SERVICES 


in servicing, repairing and designing your Electrical and Electronic 
equipment such as: 


pH Meters, Photometers, Conductivity Bridges, Cardiographs, H.F. 
Equipment, Diathermy Units, Induction Heating Devices, etc., etc, 


We have been doing this for various Firms and Government Depart- 


ments for over 15 years past. 


—A TRIAL WILL SATISFY YOU— 


RADIO ELECTRIC PRIVATE LTD. 


2B LAMINGTON CHAMBERS, LAMINGTON ROAD, BOMBAY 4 


TEMPO LABORATORY EQUIPMENT 


Construction: Double-walled mild sieel con- 
struction with 2” gap between the walls filled 
with fibre glass. Outside finished in silver- 
grey hammered tone synthetic enamel and 
inside painted with heat-resisting aluminium 
paint. 

Size: (working space) 14" x 14” x 14” 

Heating: Electrically operated on 230 V. 
50 cycle, A.C./D.C. 


Maximum Temperature: 250°C. 


Temparature control: by means of a bimetallic 
thermostat. Variation not more than -+ 1° C. 


Manufactured by: HOT AIROVEN 


TEMPO INDUSTRIAL CORPORATION (PRIVATE) LTD. 
1st Floor, Devkaran Mansion, Princess Street, BOMBAY 2 
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PROGRESS IN 


CHROMATOGRAPHY 


CONTINUOUS ELECTROPHORESIS 


In our previous advertisement we discussed the 
separation of large molecules and colloidal particles 
by making use of the electric charge which most 
of these carry. We showed how the technique of 
electrophoresis can be combined with the sensitivity, 
speed and stability of chromatographic methods. 

Above, we show an arrangement whereby separation 
is continuous, the fractions being collected in 
separate vessels. The sheet of specially cut filter 
paper (pattern CE/1) hangs vertically, and is satur- 
ated by the conducting buffer solution. The 
direction of migration of any component is deter- 
mined by the rates at which it travels in the 
descending buffer and in the electric field between 
the electrodes. The components therefore diverge 
and are collected in vessels placed at appropriate 
points. 


BUFFER SOLUTION FLOWS DOWN SHEET 
ALONG WHOLE WIDTH 


Now that you have read this report it may occur to you that 
Chromatography can help you in your research or production 


SEPARATION OF AMINO ACIDS 


An interesting application of continuous clectro- 
phoresis is the separation of amino acids, cither into 
groups (acidic, neutral and basic) or into individual 
amino acids, depending on the pH of the acetic acid 
used as buffer. 


Having a high charge, the particles migrate rapidly 


towards one or other of the clectrodes and this must 
be balanced by selecting a paper with a correspond- 
ingly high rate of downward flow 

The basic group migrates as a whole towards the 
cathode; the neutral group also moves towards 
the cathode, but very slightly; the acid group 
migrates towards the anode, and also separates into 
individual amino acids. 

Further separation of neutral and basic groups is 
achieved by changing the pH of the acetic acid 
buffer. 


amme. If so, our long experience in this specialised field is at 
your full disposal. Discuss the possibilities of Chromatography with 
H. REEVE ANGEL & CO. LTD. 
9 BRIDEWELL PLACE, LONDON, EC4 


Sole Distributors of 


WHATMAN FILTER PAPERS 


(Manufacturers W. & R. Balston Ltd.) 
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GHARPURE & CO. 


P36, ROYAL EXCHANGE PLACE 
EXTENSION CALCUTTA 
GRAM: MEENAMO PHONE:22-206! 
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THERMOSTATIC BATHS 


(WATER OR OIL) 


Various sizes and temperature ranges for 
general laboratory work. Maximum dimen- 
sions 18" 12". Maximum tempe- 
rature upto 300° C. Accuracy of contro] 
to within + 0:°05° C, Efficient Stirring, 
with glass walls on two sides for good 
visibility, and metal framework for strength. 
Switch-board and control box atiached to 
one of the sides. 


Entirely Our Manufacture 


For full particulars, please write to: 


THE GENERAL 
ENGINEERING AND SCIENTIFIC CO. 


WALTAIR, VISAKHAPATNAM-3 
INDIA) 
Technical Adviser : 
. Dr. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), D.Sc. (Lond.) 


MADE IN INDIA 


HIGH VACUUM ROTARY PUMP 


Single Stage & Two Stage 


Suitable for La use and 
similar in performance to those made 


England & U. S. A. 


All Materials 
and Constructions. 


Basic & Synthetic Chemicals (Private) Ltd. 
P. O. Jadavpur College, Calcutta-32 


ZOOLOGICAL SPECIMENS 
AND 


BIOLOGICAL REQUIREMENTS 
- OF THE 


LABORATORIES 
AND 


INSTITUTIONS 


Consult : 


Bombay Biological House 
Dealers in Zoological Specimens 7 
119 Hindu Colony, Dadar, Bombay 14 
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*‘PYREX’ Beakers and 


Flasks last longer... 
because they are stronger 


Their basic strength derives from the borosilicate 
glass of which they are made, the coefficient of 
expansion of which is three point two times ten to 
the minus six, which is so low that it gives the glass 
an amazing resistance to sudden heat changes. 


This means that ‘Pyrex’ Beakers and Flasks can be 

made much thicker, heavier and more robust, thus 
rotecting them against breakage through careless 
ndling or clumsy washing. 


Beakers and Flasks are the items you use most in your 
lab. They may seem almost common-place, but they 
cost money, and if you can save fifty per cent on your 
breakages by using ‘Pyrex’ and nothing but ‘ Pyrex,’ 
then this best of all laboratory glassware becomes a 
real investment. 


@ You'll find‘ Pyrex’ everywhere, from the school 
to the research institute. Everybody recognises 
the ‘ PYREX’ quality, and all appreciate the handy 
carton packs. Insist on ‘PYREX’ to cut down 


your breakages and reduce your costs. 


‘PYREX’ 


THE BRITISH 
LABORATORY GLASSWARE 


JAMES A JOBLING & CO LTD 
Wear Glass Works Sunderiand England 


THE ONLY MAKERS OF ‘PYREX’ BRAND GLASS IN THE UNITED KINGDOM 


POST OFFICE BOX 


DIAL PATTERN 


MINALPHA COILS 
OF ACCURACY O'l PER CENT 
PUSH BUTTON KEYS 


Made by: 
THE STANDARD SCIENTIFIC 
INSTRUMENTS CO. 

115, BRODIES ROAD 
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wis Price: | 

| Fuel Research Institute, | 
1 P.O. Jealgora, 

Ltd. | Bihar. 
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~ ANDREAS HOFER, GERMANY | 


HIGH PRESSURE EQUIPMENTS 


Like High Pressure Autoclaves of various designs, 
High Pressure Catalytic Apparatus, Air, Gas 
Liquefying Plants, High Pressure Gas or 
Liquid Compressors, Gas Circulating 
Pumps, Valves, Fittings, Etc. 


Air or Gas liquefying plant, 
stalionary or transportable type, 
complete with high pressure 
compressor, air liquefier and 
glass or metallic Dewar storage 
vessels. The plants can be 
supplied for capacities of 1°25 
to 14 litres per hour. 


Sole Agents: 


TOSHNIWAL BROTHERS (PRIVATE) LIMITED 


198, Jamshedji Tata Road 
FORT, BOMBAY -1 


Branch: Branch: 


_. 8/7, Mutiny Memorial Road 
NEW DELHI 1 
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GENETIC EFFECTS OF RADIATION 


BOUT a year ago, the U.S. Atomic Energy 
Commission published a _ report, which 
stated that as a result of atomic and hydrogen 
bomb tests, the residents of the United States 
had received a radiation dose of about 0-lr. 
This is about equal to the annual dose due to 
natural sources, which is certainly appreciable. 
This estimate though not very accurate pro- 
duced a worldwide reaction of anxious inter- 
est and in consequence careful enquiries on the 
long-term effects of nuclaer tests were initiated 
in various countries. Two reports have appear- 
ed recently—“The Hazards to Man of Nuclear 
and Allied Radiations”’, by the committee set 
up by the British Medical Council, and “Bio- 
logical Effects of Radiation” by the Genetics 
Committee, one of six set up by the US. 
National Academy of Sciences. A report* on 
Nuclear Explosions and Their Effects’ has just 
been published by the Government of India, 


* This comprehensive, semi-popular report based on 
published data has been prepared under the supervision of 
Dr. D. S. Kothari of the Defence Science Organisation, 
and contains a Foreword by the Prime Minister, Sri. 
Jawaharlal Nehru. It is available from the Publications 
Division, Ministry of Information and Broadcasting, 
Government of India, Delhi 8, Price Rs. 3/8. 


which contains a documented account of vari- 
ous aspects including the biological effects of 
nuclear tests. 

A significant aspect of these reports is the 
fact that the radiation dosage received by the 
population of the more industrially advanced 
countries from sources other than nuclear ex- 
plosions is itself reaching a danger level. It 
is fortunate that the committees have examined 
this wider question, although they were set up 
for a more specific purpose; for it appears that 
the dosage from many modern gadgets, such 
as luminous toys and X-ray shoe fitting 
machines all add up to the total radiation dos- 
age received by a population. The British 
Committee in fact states that adequate justi- 
fication should be required for the employment 
of any source of ionizing radiation on however 


small a scale. It has recommended that the 


maximum exposure for any one person should 
not exceed 0-3r. per week, and that during his 
whole life-time an individual should .not be 


allowed to accumulate more than 200r... of. 


“whole-body” radiation, in addition to that re- 


ceived from the natural background, and that. 


this allowance should be spread over tens of 
years. An individual should not be allowed to 
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accumulate more than 50r. of radiation to the 
gonads, in addition to that received from the 
natural background, from conception to the age 
of 30 years; and this allowance should not 
apply to more. than one-fiftieth of the total 
population. 

The present and foreseeable hazards from 
external radiation due to fall-out from the test 
explosions of nuclear weapons, fired at the pre- 
sent rate and in the present proportion of the 
different kinds, would seem to be negligible. 
The estimate is about 1% of the natural back- 
ground, which amounts to 0-1r. per year. This 
is however on the basis that a person spends 
only about 2% hours per day out of doors, and 
that the screening by the walls of buildings 
produces a large factor of safety at other times. 

Account must be taken, however, of the in- 
ternal radiation from the radioactive strontium 
which is beginning to accumulate in bone. At 
its present level no detectable increase in the 
incidence of ill-effects is to be expected. 
Nevertheless, recognizing all the inadequacy of 
our present knowledge, we cannot ignore the 
possibility that, if the rate of firing increases, 
and particularly if greater numbers of thermo- 
nuclear weapons are used, we could, within the 
life-time of some now living, be approaching 
levels at which ill-effects might be produced 
in a small number of the population. 

As to the actual genetic effects which are 
likely to be produced by the increased amount 
of radiation, the findings are not so definite. 
The American report distinguishes between im- 
minent danger to individuals and more remote 
trouble that may be experienced by very large 
numbers of persons in the far distant future. 
The latter has been much stressed in an article 
by Haldane which appeared in this Journal a 
few months ago (1955, 24, 399). A small but 
not negligible part of the harm done by radia- 
tion-induced mutations would appear in the first 
generation of the offspring of the person who 
received the radiation. Most of the harm, how- 
ever, would remain unnoticed for a shorter or 
longer time in the genetic constitution of the 
successive generations of offspring. But the 
harm would persist and some would be expres- 
sed in each generation. 

“The report states that any radiation dose, 
however small, can induce some mutations. 
“The concept of a safe rate of radiation simply 
does not make sense if one is concerned with 


- genetic damage to future generations. What 


counts, from the point of view of genetic 
damage, is not the rate; it is the total accumu- 
lated dose to the reproductive cells of the in- 


dividual from the beginning of his life up to 
the time the child is conceived.” 

The possibility is mentioned that increased 
and prolonged radiation might so raise the death 
rate and lower the birth rate that the popula- 
tion would decline and eventually perish. But 
there is much uncertainty as to the level of 
this fatal threshold for a human population. 
“This is one reason why we must be cautious 
about increasing the total amount of radiation 
to which the entire population is exposed.” 

In its concluding comments the report draws 
attention to the fact that the present state of 
advance in atomic and nuclear physics on the 
one hand and in genetics on the other is seri- 
ously out of balance. “We badly need to know 
much more about genetics....our society should 
take prompt steps to see to it that the sup- 
port of research in genetics is substantially 
expanded and that it is stabilized.” 

Although there is thus no cause for alarm of 
any large increase in the level of radiation from 
nuclear test fall-outs, it is significant that the 
reports have pointed out the comparatively 
large level of radiation received by persons 
undergoing X-ray examination, or wearing 
luminous dial wrist watches. This is very well 
illustrated in Chart IV of the manual published 
by the D.S.O. An airplane pilot receives from 
the dials of his instrument board a dosage of 
about 1-3r. per year, nearly ten times the 
natural dosage. The alarming gonadal dosage 
received by the population from the medical use 
of X-rays has been commented upon in the 
U.S. report. It is important that this aspect 
of radiation effects from non-nuclear test 
sources should have much wider publicity and 
should receive careful consideration. 

Neither the British nor the American report 
has made any statement as to whether the tests 
of atomic weapons should continue or not. 
However, judging from the gravity which they 
attach to the hazards from other sources of 
radiation, there is no doubt as to the pointer. 
On the other hand, no one can disagree with 
the following concluding statement of the 
D.S.O. report: “While no one with any under- 
standing of problems of nuclear war has argued 
that a war with nuclear weapons would be 
anything less than a total disaster, there are 
some who argue that tests can continue, be- 
cause it is not yet firmly established that, on 
the present scale, they would lead to any 
substantial increase in the existing somatic and 
genetic load of mankind. In. effect; this means 
that tests can continue so long as it is not 
known with certainty that they would cause 
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serious harm to man. This is a rather strange 
line of argument. To argue that tests should 
stop only if it were definitely established that 
their continuation would bring certain disaster 
to mankind, is a regrettable commentary on 
2,500 years of progress since the Buddha. In 


India’s First Atomic Reactor 


245 


fact, there can be no doubt at all that if civil- 
ization is to endure and progress, what is now 
necessary—and desperately so—is that the new 
knowledge of the atom, instead of being mobil- 
ized for weapons and war, should be mobilized 
in the cause of peace and plenty”. 


INDIA’S FIRST ATOMIC REACTOR 


NDIA’S first atomic reactor at Trombay be- 

came critical and went into operation at 
3-45 p.m. on August 4. This may be said to 
be a landmark in the development of atomic 
energy for peaceful purposes in this country. 
The decision to build this reactor was taken 
by the Atomic Energy Commission at its meet- 
ing on March 15, 1955. Various different 
designs for the shape of the pool and the ex- 
perimental facilities were discused by a com- 
mittee consisting of Mr. Prasad, Dr. Ramanna, 
Mr. Rao and Dr. Singwi. Two possible designs 
for the pool were considered, one in which the 
reactor moves horizontally in a rectangular 
tank, and the other in which it moves in a 
vertical cylindrical well. The possibility of 
combining horizontal and vertical movements 
was also considered. It was finally decided to 
adopt the design with horizontal motion, as 
this provided-the diverse experimental facili- 
ties which were needed for this reactor. 

The reactor, which is housed in a hall 100’ 
long, 50’ wide and 70’ high, is of the swim- 
ming pool type, and consists of a rectangular 
concrete tank 28’ x 10’ and 28’ deep, with mas- 
sive concrete walls 8%’ thick. The reactor is 
immersed in this pool of water, hence the 
description ‘swimming pool type’. 

The core of the reactor is approximately a 
cube of 2’ side, which is suspended by a rigid 
frame from a trolley above, which moves on 
rails mounted on the sides of the pool. The 
core consists of from 25 to 30 fuel elements 
containing the fissile material uranium 235 in 
the form of a sandwich. Each thin plate of 
uranium 235 aluminium alloy is sandwiched 
between two plates of aluminium. The fuel 
elements can be removed or placed in position 
by long aluminium rods operated from the 
trolley above. 

When in operation, the fuel elements gene- 
rate heat through fission, and are cooled by 
the water, which also acts as a ‘moderator’ 
for slowing down neutrons, and provides the 
necessary protection to the personnel against 
radiation. The reactor is provided with a 


number of automatic safety devices, which 
shut it down in a fraction of a second if one 
of a number of danger signs appears, For 


example, it will shut down if the electric 
power fails, or excessive heat is generated, or 
certain instruments fail. The reactor is of a 
type described as inherently safe. Even if all 
the automatic controls were to fail, and the 
reactor were to ‘run away’, the excessive 
generation of heat would convert the water 
into steam, and the reactor would automati- 
cally shut down, bcause there would be no 
water left tc slow down the neutrons. 

_ The concrete shield is pierced by a number 
of holes, known as experimental channels, 
which extend towards the core of the reactor. 
Neutrons flow down these channels from the 
core to be used for experiments. In these ex- 
perimental channels materials can be placed 
for irradiation and later studied for the effects 
of radiation. Radio-isotopes can also be pro- 
duced. 

In addition to the experimental channels, 
there is, at one end of the reactor, an opening 
6’ square, known as the thermal column, filled 
with graphite blocks of nuclear purity, which 
contain less than half a part per million of 
boron. At the other end of the reactor, faci- 
lities have been provided for shielding experi- 
ments. At this point the 8’ thick concrete 
shield is replaced by a 2” aluminium wall 
behind which the concrete blocks are mounted 
on heavy trolleys. When the protective pro- 
perties of some material is to be tested, the 
blocks are replaced by this material and the 
reactor is moved against the aluminium wall. 
The information so obtained is of use in 
designing shielding materials for more advanc- 
ed types of reactors. 

The reactor will be used for training person- 
nel for the bigger and more complicated re- 
actors, which are to come, for experiments in 
physics and for making radioactive isotopes for 
research in agriculture, industry and medicine, 
India will make the facilities of this reactor 
available to scientists of countries in this region 
and beyond. 

The fuel elements for the reactor were pro- 
vided by the United Kingdom under an agree- 
ment signed in October last year between the 
United Kingdom Atomic Energy Authority and 
the Department of Atomic Energy. 
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STRESS-OPTIC DISPERSION IN GLASSES 


S. RAMASESHAN anv V. SIVARAMAKRISHNAN 
Dept. of Physics, Indian Institute of Science, Bangalore-3 


HILE examining the data acquired recently 
by the authors on the dispersion of the 
stress-optic coefficient (s.o.c.) in a series of 
optical glasses, it was noticed that there existed 
no satisfactory theory on this subject for ex- 
plaining the experimental results. This com- 
munication presents the phenomenological 
theory of stress-optic dispersion (s.o.d.) and 
develops a formula for the same. The data 
for fused silica (Filon)! and those obtained 
for a typical light glass have been used to 
verify the essential features of the theory. 
GENERAL THEORY 
The stress-optic coefficient? is given by the 
expression B =(n,-—n,)/p, where n and n, are 
the refractive indices of the stressed isotropic 
solid for light polarised parallel and perpendi- 
cular to the direction of stress. The magnitude 
of} n, - n, can be easily obtained from the 
dispersion formula for the substance. In gene- 
ral, the effect of stress on a solid would be 
very similar to that of either a magnetic field? 
or temperature,*.5 i.e., to affect the three para- 
meters, N, the number, f, the oscillator strength 
and », the frequency of the dispersion elec- 
tron. If one, therefore, starts with a dispersion 
formula of the Drude type 


(1) 
1 


then 
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and one also has a Seals ae for An, 
If one substitutes 
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and K,” and K,”’ for corresponding functions 


for the oscillator strength and the number of 
oscillators then 


Pp 2n 
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+ (3) 


v2 — 
Since in equation (1) the sum of the transi- 
tion probabilities must necessarily be equal to 
unity, ie, Sf,=N it follows that in equa- 
tion (2) SY Af,=0 and therefore in equa- 
tion (3). 
2K,’f, = 0 (4) 
Hence if the dispersion formula (1) is written 
as 
2,2 
3 (5) 
then the formula pr stress-optic dispersion 
would be 


1 


2Q,C, = 0 (7) 
The first term (P term) represents the effect 
of the frequency change and second term (Q 
term) gives the effect due to change in the 
strength of the oscillators. For testing out 
these formulz it is, therefore, necessary not 
only to have accurate data of the stress optic 
coefficient of a substance over a wide range of 
wavelengths but also to have its refractive in- 
dices analysed into an accurate dispersion for- 
mula that makes use of experimentally observ- 
ed absorption frequencies. 

VERIFICATION OF THE THEORY 


The substances chosen for verification of this 
formula are fused silica and a typical crown 
glass. For fused quartz an accurate dispersion 
formula using two experimentally observed 
frequencies at 1190A and 1060A and a hypo- 
thetical one at 600A is available. A two-term 
dispersion formula for the glass was constructed 
with the absorption wavelength at 600 and 
41077 which fits the experimental data on re- 
fraction to five units in the fifth place of deci- 
mals. The dispersion formule for the two sub- 
stances are as follows: 


0.4151" 
(0-1190)? * 10-1060)? 
0-4538A2 
— (0-0600)? ~ \?- (8-84)? 
1-4460,? 
+ (20-74) (fused silica). 
0-85192,? 0-3935,? 


= 
1 = \3=(0-1077)? * 


(Glass No. B.S.C. 510644). 
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The values of the s.o.c. for fused silica were 
obtained from a smooth curve drawn through 
the various values given by Filon! for differ- 
ent wavelengths. The s.o.c.’s for the glass were 
obtained by a magneto-optic method’:5 deve- 
loped in this laboratory. 

It was first noticed that by using Q terms 
alone (Eqn. 6) with the condition (7) im- 
posed, it was not possible to fit the experimen- 
tal data, indicating most clearly that there does 
exist a frequency change when a solid is stres- 
sed. Further it was found that if one assumed 
that P is the same for all the frequencies, a 
formula with P terms only did not satisfy the 
experimental data. There is no doubt there- 
fore that both frequency and transition prob- 
ability changes have to be taken into account. 
There are now 6 parameters to be altered and 
one could always by a judicious variation of 
these, bring about a fit between the experi- 
mental and calculated values. The following 
reasonable assumptions have been made so 
that the number of parameters to be altered is 
reduced considerably: (a) values P and Q for 
41190 and 1060 are the same, (b) the absorp- 
tion wavelength at 600A being due to inner 
levels is not split by the pressure. Using these 
two conditions and that given in Eqn. (7) the 
values of the s.o.c. for different wavelengths 
for fused silica and the crown glass have been 
calculated. It must be noticed due to condi- 
tion (7) the sign of Q (600) is negative, while 
for the other absorption wavelengths it is posi- 
tive. The observed and calculated values have 
been entered in Tables I and II. The agree- 
ment between them is quite satisfactory. The 
P and Q values for different wavelengths have 
also been given. 

TABLE I 


Stress-optic coefficients 
(in brewsters) 


ngth 
Calculated Experimental 
Fused Silixa 6500 3-56 3-56 
6000 3-59 3-59 
5590 3-63 3-63 
5000 3-68 3-68 
4700 3-72 3-72 
Glass* 5461 2-67 2-67 
4916 2-71 2-74 
4358 2-77 2-77 
4047 2-81 2-81 


* B.S.C. Type—Si0,—69-6%; B,0;—6-7%; K20— 
20-5%; CaO—2-9%. 
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Taste II 
Values of P and Q, all in units of 10-13 


Substance Po Ps Q, Q2 
Fused Silica 6-704 6-704 0 1-451 1-451 — +4782 
Glass 2-800 0 2-355 —1-588 


One is, therefore, forced to conclude that the 
stress-optic dispersion arises due to both a fre- 
quency shift and a change in the oscillator 
strength caused by strain. For unidirectional 
stress, which is the case under discussion, due 
to opposite strains parallel and perpendicular 
to the stress, the absorption frequency (as in 
the case .of a magnetic field) would split into 
two, one of the components being responsible 
for the dispersion of light polarised parallel to 
the direction of stress, the other for light 
polarised in a direction perpendicular to it, 
Such changes in the frequency due to stress 
have been conceived of by earlier workers 
(G. N. Ramachandran® and Burstein!®) and 
has actually been experimentally observed in 
Raman effect studies by Marie and Mathieu! 
in the case of quartz. The extension of this 
theory to cubic and anisotropic crystals is 
obvious. It is also evident that this theory is 
not applicable to the cases where there is a 
realignment of molecules due to stress. Such 
a phenomenon is known to occur in high poly- 
mers and substances containing long chain 
molecules. In such cases new dispersion fre- 
quencies have to be invoked to explain the dis- 
persion. 

RELATION TO CHANGES IN POLARISABILITY 


A change in the density of the substance 
causes a variation of the Lorentz polarisation 
field inside it, which in its turn alters both 
the frequency and the transition probability 
of the dispersion electron. Mueller?:12 has 
shown that the stress-optic effect cannot just 
be considered as due to changes in the Lorentz 
polarisation field caused by an increase in 
density. in one direction and a simultaneous 
decrease in the perpendicular direction. He 
has also demonstrated that as the birefring- 
ence obtained by such a hypothesis would be 
opposite to that observed in most substances, 
it is essential to assume that the strain actually 
alters the polarisability of the atoms. The 
ehanges in the oscillator characteristics induced 
by density changes would, therefore, be oppo- 
site to those due to these “strain polarisability” 
effects, 
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Many of the phenomena observed in glasses 
can be explained if one assumes that while 
the atoms that actually take part in the “net- 
work” like O, Si, Al, etc., suffer changes in 
the polarisability due to strain and are also 
affected considerably by the changes in the 
Lorentz field, the ions like Na, K, Pb which 
occupy the holes in the “network”! are not 
particularly susceptible to the former polaris- 
ability changes but are affected to a larger 
extent by the alterations in the density of the 
surrounding atoms. Hence the introduction of 
such ions into the silica network would tend 
to decrease the s.o.c. of the glass. The absorp- 
tion wavelengths of many of these heavier 
ions are much greater than those for the net- 
work forming atoms. Hence the dispersion of 
the negative effect would tend to mask the 
dispersion arising from _ strain polarisability 
changes. One could, therefore, easily conceive 
of glasses with a fair percentage of heavy ions 
having stress-optic coefficients which practi- 
cally do not show any dispersion or exhibiting 
even negative dispersion (i.e., the s.o.c. decreas- 
ing with decreasing wavelength). As the ratio 
of the heavier ions continues to increase, one 
should expect to find the s.o.c. actually be- 
coming zero for a particular wavelength and 
then changing sign. 


Many of these phenomena have been ob- 
served in glasses. It has also been noticed that 
most glasses show a small increase in the 
s.o.c. at 44916 and a tendency to decrease at 
43650. Investigations are in progress to find 
out if these anomalies are real and if so whe- 
ther they have any relationship to the fluores- 
cent bands that are usually found in these 
regions. 

The authors wish to thank Dr. S. Chandra- 
sekhar, Dr. K. Vedam and Prof. R. S. Krishnan 
for the many discussions they had with them. 
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UTILIZATION POSSIBILITIES OF KASHMIR LIGNITE 


IGNITE deposits in Kashmir Province have 

been estimated at 128 million tons, of 
which 48 million tons are in the Shaliganga 
area (Raithan and Lanyalab) and 80 million 
tons in the Nichahoma area. The unestimated 
but proved deposits are however many times 
higher. 

So far it has not been possible to use this 
lignite on account of its poor quality, for, 
Kashmir Lignite is difficult to be ignited be- 
cause of its high inert content. Once ignited, 
it is also difficult to maintain a constant fuel 
bed temperature because of the speedy evolu- 
tion of volatiles leaving behind insufficient 
fixed carbon to maintain the bed temperature. 


long has stood in the way of its utilization. 
This is due to incomplete combustion of vola- 
tiles which escape unburnt. 

However, some useful results have been 
achieved towards its utilisation by the Indus- 
trial Research Laboratory, Srinagar. It has 
been found that Kashmir lignite in the imme- 
diate future can be used in its raw form in 
specially designed ovens, stoves and furnaces. 
It can also be subjected to pressure gassifica- 
tion for town gas supply and fertilizer manu- 
facture. In this process liquid by-products will 
be available in addition. Lignite may also be 
used in pulverised form for thermal power 
generation. 


‘Besides, burning of lignite in open grates re- Indus. Res. Lab., S. N. Wazir. 
sults in smoke and smell, a nuisance which for Srinagar. 
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CALCIUM OXALATE CRYSTALS AS AN INDEX OF NUTRIENT UPTAKE IN THE 
TEA PLANT 
D. N. BARUA 


Tocklai Experimental Station, 1.T.A. Scientific Department, Cinnamara, Assam 


N a previous communication! it was shown 
that the frequency of calcium oxalate crys- 
tals in the tea plant (Camellia sinensis L.) 
differs between clones and between popula- 
tions raised from distinct seed sources (jats). 
A standard crystal count was called Phloem 
Index: this was considered to be indicative of 
the K/P balance of the tea plant. It was fur- 
ther shown that regeneration of shoots in res- 
ponse to plucking is related to phloem index. 

Subsequently, leaf-stalk injection described 
by Roach? was used to study change of crystal 
frequency caused by nutrients injected into the 
vascular system. Growing shoots on unplucked 
bushes were used. The apex of these shoots is 
a compact structure from which leaves unfold 
at intervals. On a growing shoot, the leaf 
wrapped around the apex and the four unfold- 
ed leaves below this are increasing in area. 

Preliminary observations were made on the 
movement of dye from one leaf to another. 
Fully expanded leaves in various positions on 
the stem were injected with 0-25% acid fuchin. 
Tea has a 2/5 phyllotaxis. The dye permeated 
the second and third leaves above and below 
the one injected. The fifth leaf above injec- 
tion point was sometimes permeated, possibly 
when a large amount of dye was taken in by 
the injected leaf. The pattern of distribution 
of the injected dye was the same as that ob- 
served by Roach? in Pear (with the same 
phyllotaxis as tea). 

Roach? found dye permeation to increase in 
proportion to reduction in size of the leaf used 
for injection. In our work a larger volume of 
solution might have been injected by using a 
shorter basal piece of leaf, but it was difficult 
to work speedily with less than one-third of the 
mid-rib plus petiole and this length (approxi- 
mately 1-0”), therefore, was used throughout 
the experiment. 

When the third, immature, leaf below the 
apex of a tea shoot was injected, then dye 
permeated only the second leaf above and be- 
low injection point, but some colouration was 
seen in the upper third leaf which was wrap- 
ped around the apex at the time of injection. 

The third leaf below the apex was used for 
nutrient injection. The lamina of the basal 
ene-third of this was trimmed and the re- 
maining stalk immersed in solution contained 
in a glass vial (%” <x 2”) between 10 a.m. and 


4 


1 p.m. (local time) on 10th October 1955. Vials 
were removed at 10 a.m. on the following day. 
Petioles of the second and third leaves above 
injection point were used for crystal counts. 
These leaves had well-developed vascular tis- 
sue on the date of injection and were respec- 
tively 20 to 25 days short of attaining their 
maximum area (approximately). Crystal 
counts were made 6 weeks after injection. 
Three bushes in each of four clones were 
used, all the bushes being contained in an area 
of approximately 50’ x 50’. Ten shoots on each 
bush were selected for injection, two for each 
nutrient solution and two for controls. The 
nutrients, in distilled water, were as follows: 


Urea 0-25% 
Potassium guiphate 0-25% 
Calcium chloride (2 H,O) 0-25% 


Distilled water. 

Concentrations of potassium sulphate and 
calcium chloride higher than the foregoing 
caused a marginal necrosis resembling the con- 
dition commonly known as “rim blight”: this 
is considered to be a metabolic disturbance. 
“Rim blight” can be induced by inorganic 
manures applied during early stages of shoot 
growth following pruning. In this connection 
it is to be noted that potassium sulphate used 
as a fertiliser can induce more rim blight than 
ammonium sulphate. 

The analysis of variance of phloem index is 
given in Table I and results for treatments, 
TABLE I 
Analysis of variance of phloem index 


Mean 
Source of variance D.F. square F. 

Between clones oo 3 52932-9 130-75f 
Within clones . 8 404-8 
Bushes 14730-7 
Treatments (nutrients) -- 4 1969-4 8-03t 
Bush xX treatment 245-3 
Leaf position es 1 1230-5 97t 
Position X treatment 4 317-4 
Remainder -- 165 247-7 
Total 229° 


* Degrees of freedom adjusted for missing values; 
t Significant at 5% level; { Significant at 0-1% level. 


clones and leaves, in Tables II to IV. In the 
concentrations used for injection, urea and 
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potassium sulphate reduced the crystal fre- 
quency to less than that of untreated leaves. 
Crystal frequency did not differ between un- 
treated leaves, leaves injected with water, and 
leaves injected with calcium chloride. In con- 
firmation of previous observations, a limited 
range of crystal frequency was found to be 
characteristic of a particular clone. 
TABLE II 
Mean phloem index for treatments 


Urea 69-7 
Potassium sulphate ee 73-7 
Calcium chloride ‘ie 82-5 
Distilled water 81-3 
Control ne 85-5 
Difference required for significance (P = 0-05) : 6-8 
Taste III 
Mean phloem index for clones 
Clone Phlem Index 
16/10/22 90-0 
19/19/8 
19/10/3 rye 112-8 
19/27/11 41-1 
Difference required for significance (P = 0-05) : 8-8 
TABLE IV 
Mean phloem index for leaves 
2nd leaf 3rd leaf 
76-3 81-0 


Difference required for significance (P = 0-05) : 4-1 


Injected urea, and ammonium _§ sulphate 
applied to the soil! both reduced crystal fre- 
quency, from which it can be presumed that 
uptake of certain nutrients by the roots will 
determine crystal frequency within genetical 
limits. Crystal frequency, therefore, app2ars to 
be a sensitive quantitative index of metabolic 
changes associated with nutrient uptake which 
could be used to investigate the relation of the 
tea plant to environment. When a standard 
clone has a constant crystal frequency in seve- 
ral locations then a difference between crystal 
frequency caused by injection and crystal fre- 
quency caused by application of the same 
nutrient to the soil may alter with locality, and 
so indicate soil variation of importance for the 
growth of the tea plant. The nutrients required 
for the cultivation of tea are likely to be those 
that when injected cause a reduction in crystal 
frequency. 

The author is indebted to Dr. W. Wight and 
Mr. E. Hainsworth for suggesting the lines of 
investigation, and to the Director of Tocklai 
and the Indian Tea Association for permission 
to publish this paper. 


1. Wight, W. and Barua, D. N., Curr. Sci., 1954, 23, 
78. 


2. Roach, W. A., ‘* Plant injections for diagnostic and 
curative purposes,” /mp. Bureau of Hort. and 
Plantation Crops Tech. Comm. No. 10, 1938. 


AN APPARATUS FOR THE DETERMINATION OF THE WATER 
REQUIREMENTS OF CROPS 


S. PARAMESWARAN 
Division of Agricultural Meteorology, Poona-5 


HIS article describes how the exact mea- 
surement of the water losses by transpira- 
tion from crops, evaporation from the soil, etc., 
may be made, employing an electronic tech- 
nique. 

The amount of water required by a growing 
crop depends upon the soil as well as the plant 
itself. The plant, of course, transpires water 
and thus contributes to a certain extent to the 
loss ‘of water. In addition, an appreciable 
amount of water is also lost due to evapora- 
tion, etc., from the soil and this loss depends 
upen the type of soil. Though the loss of 
water-due to these two factors is large, and 
thus Séemingly easy of exact measurement, it 
should be noted that this is very small com- 
pared’ with the weight of the soil itself, which 


is unavoidably large. The measurement of the 
change in weight represented by the loss of 
water from a large mass of soil presents in- 
deed a difficult problem. 

It should also be borne in mind that any 
method devised should also, if possible, enable 
the continuous recording of the loss of water 
during the day. An apparatus that accom- 
plishes this without any complexity and which 
can be adapted for continuous recording as 
well, is described below. 

PRINCIPLE 

The underlying principle of the method is 
the annulling effect of the dead weight of the 
soil through a process of equilibrium by means 
of suitable counter weights and the conversion 


of the superimposed small changes in weight 
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into corresponding displacements. The deve- 
lopment of the apparatus for accurate mea- 
surements of small displacements by trans- 
duction into electrical signals can be traced 
over a past few years. So far, the most widely 
used method is the one that converts these 
small displacements into strains in a wire that 
forms one arm of a balanced Wheatstone 
bridge. The strain in the wire increases the 
resistance of the wire. This method, however, 
suffers from the disadvantage that the suscep- 
tibility of resistances to temperature varia- 
tions is a disturbing factor. 

There is also a method in which the small 
displacements is converted into a change of 
inductance or capacitance of a parallel reso- 
nant circuit and thus a change in the reso- 
nance frequency. This method is superior to 
the other method since it is less subject to 
temperature variations and is more stable. In 
the method used here, the small displacements 
change both the inductance and capacitance in 
the same direction thus taking advantage of 
the cumulative effect of these to change the 
resonance frequency instead of one single 
parameter, thus increasing the sensitivity of 
the equipment. 

THE APPARATUS 

Two soil tanks, each approximately 
2’ x 2’ x 2’, are balanced on a platform with 
lever arrangements as in a weighing machine. 
The counterweights are first adjusted to 
balance out the dead weight of the soil. This 
is indicated by the lever remaining in a hori- 
zontal position. Any changes in weight are 
indicated by the lever moving up or down 
from its initial horizontal position. From the 
right end of the lever are suspended the mov- 
able plate of an air condenser and the core of 
an inductance, the former to convert small dis- 
placements into changes of capacitance and the 
latter into changes of inductance. The induct- 
ance and capacitance form the tuned circuit of 
an oscillator. The oscillator is stabilized and 
adjusted to give a frequency of about 50kc. 
The plate voltage is derived from a regulated 
D.C. source to avoid any spurious changes in 
frequency. Precautions are taken to avoid the 
capacitance due to leads, etc. The changes in 
the inductance and capacitance produce a 
change in the frequency of the oscillator. The 
output of the oscillator is then fed to a buffer 
amplifier so as to avoid the otherwise inevit- 
able effects of the changes in load on the fre- 
quency. The buffer amplifier is operated in 
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Class A, so that it draws no grid current and 
thus minimises any changes in the load of the 
oscillator. The output of the buffer amplifier 
is connected to an electronic frequency meter 
designed to measure frequency very accurately. 
It is an easy matter to calibrate the equip- 
ment so that changes in weights can be given 
directly in terms of changes in frequency from 
the resonance frequency. 

The equipment can be adapted for continuous 
recording by feeding the output from the 
frequency meter to a recording milliammeter 
after D.C. amplification. 

The equipment has been tested and found 
to be satisfactory. The sensitivity of the equip- 
ment was sufficient to enable measurement of 
changes in weight of the order of 20z. in a 


‘total weight of 1 ton. The maximum change 


in weight that can be measured at one time 
is designed to be 3lb. after which the counter- 
weights have to be adjusted to bring the lever 
to a horizontal position. One lb. change in 
weight is adjusted to give a change in the 
frequency of 2-5kc. 

The equipment has also been tried in the 
field and found to work satisfactorily. 

By using the above instrument evapo-transpi- 
ration for Jowar grown in tanks has been 
determined. Jowar seeds were sown in the 
experimental tanks on 10th July 1955. The 
daily evaporation from only the soil in both 
the tanks just before the sowing of the crop 
was found to be 0-047”. During the growth 
of the crop the loss of water from the soil as 
well as from the plant was determined daily 
and plotted in the form of a graph. To sup- 
plement any rainfall, the crops were irrigated 
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from the top from time to time. The daily Date 


loss of water by evapo-transpiration obtained 
by the electronic equipment agreed fairly well 
with that obtained with weighing machine. The 
daily loss of water by evapo-transpiration only 
is shown in Fig. 1 from 10th July to 15th Sep- 
tember 1955, after which the crop experienced 
frequent heavy rains and the crop got lodged. 

The total loss of water by evapo-transpira- 
tion from the date of sowing to 15th Septem- 
ber 1955, was 18-38”. The approximate height 
of the crop on the given dates are given below: 


Obituary 


Current 

Science 

Approximate height 

of the crop 

13-7-1955 
30-7-1955 6” 
15-8-1955 11” 
31-8-1955 27°" 
15-9-1955 3° 4” 


Investigations are still in progress and fuller 
details will be published elsewhere. Thanks 
are due to Dr. L. A. Ramdas and Shri §S. P. 
Venkiteshwaran for their valuable guidance in 
this work. 


OBITUARY 
DR. E. D. MERRILL 


R. ELMER DREW MERRILL, Sc.D., LL.D., 

Arnold Professor of Botany, Harvard Uni- 
versity, and Retired Director of the Arnold 
Arboretum, Mass., U.S.A., passed away at 
Jamaica Plain, Mass., U.S.A., on the 25th Febru- 
ary 1956. He was 79. 

Dr. Merrill was among the foremost of Ame- 
rican botanists and held a position in the inter- 
national field unrivalled till his death. From a 
modest beginning as an Assistant in the 
Department of Natural Science, University of 
Maine and later as Botanist in the Bureau of 
Agriculture and Forestry, Manila, Merrill rose 
to the post of Director, New York Botani- 
cal Garden (1930-35) and later as Direc- 
tor, Arnold Arboretum and Arnold Pro- 
fessor of Harvard University. For more 
than fifty years (1904-55) Merrill’s numer- 
ous publications covered a large number 
of subjects and he described plants from many 
lands. Most noteworthy among these are his 
authoritative work on the Philippines Plants, 
Guam Plants, Bornean Plants, Chinese Plants, 
other Pacific Island Plants and Botanical 
nomenclature. He was an acknowledged 
authority in all these subjects, especially in 
botanical nomenclature. His contributions to 
this subject can also be compared favourably 
with Linnaeus, whose work of codification of 
plant names current in his time was a land- 
mark in botanical science. 

Merrill has published nearly three hundred 


scientific papers, several scores of new genera 
and some three thousand new species and new 
combinations. Some of Merrill’s important 
works are: Flora of Manilla (1911), An Inter- 
pretation of Rumphias’ Herbarium Amboinense 
(1917), Species Blancoaneen (1918), Enumera- 
tion of Philippine Flowering Plants (1926), 
Commentary on Loureiro’s Flora Cochinchinen- 
sis (1935), A Bibliography of Eastern Asiatic 
Botany (with Dr. E. H. Walker) (1938), Plant 
Life of the Pacific World (1945) and Botany of 
Cook’s Voyages (1954). 

Many species and genera have been named 
after him, among which may be mentioned 
Merrilliopanax Li, Merrillia Swingle, Merrilli- 
anthus Chung et Tsiang, and Merrilliyobryum 
Broth. He was a recipient of many honours, 
and a corresponding member of many foreign 
societies. 

Dr. Merrill was a great believer in inter- 
national co-operation amongst scientists and 
the present author had the good fortune of 
meeting him on a few occasions both in Eng- 
land and Holland. 

On the occasion of his seventieth birthday the 
Chronica Botanica published a special volume 
entitled Merrilleana containing reprints of his 
selected writings, which is perhaps the finest 
tribute that could be paid to one whose life 
and work has left a veritable landmark in the 
field of botany. 

D. CHATTERJEE. 
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SOME NEW BANDS OF BORON 
MONOXIDE 


Waite doing some investigations on the boron 
monoxide bands, we excited the spectrum in 
various sources to obtain the known 4, B and 
the combination systems of the molecule. The 
bands were excited in arc and flames and 
were also tried in a discharge. In the are and 
in the flame, we could detect the three sequen- 
ces of discrete bands accompanying the fluc- 
tuation bands, first observed by N. L. Singh! 
and ascribed by him to the transition 
C23-->B2> of B10 molecule. 

When we tried to excite the bands in dis- 
charge with BCl, vapour, we could also obtain 
the same bands in the presence of oxygen in 
the discharge. However, in the picture (Fig..1) 
obtained with this excitation, there appeared 


two new groups on either side of the groups 
already reported by Singh. The picture was 
taken on a Hilger constant deviation spectro- 
graph. The wavelengths of these discrete bands 
measured in these additional groups are as 
follows : 


Red-side group | Violet-side group 


| 
> 
1 5 6205-0 16111 1 1 4899-3 20411 
2 4 6226-0 16057 2 1 4923-4 20311 
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Av =-l 


FiG. 1. The system with the new bands marked 
Sv 0 1 2 3 4 5 6 7 8 
0 18530 17314 16111* 
(16109) 
1 18463 17294 16111* 
(16109) 
2 18442 17267 
3 19563 18391 17231 
4 19484 18324 17176 16057* 
(16057) 
5 19384 18248 
6 20411* 
(20415) 
7 20311* 
(20282) 
Diffuse 


As they gave the same structural appearance 
as Singh’s bands, we tried to see whether we 
could fit them into the C?>—B?> system by 
using Singh’s band head equation. 


= 21030 +‘ (1113-3 v’—14-3 —(1268-8 v” 
9-98 v”?) 
for the same. On comparison of the calculated 
and observed values of the band heads, the 
new discrete. bands obtained on the plates fit 
into. the sequences 4v=—4 and 4v=0 not 
reported so far. 
- The Deslandre’s table with the new and 
existing bands is drawn up below where the 
a new bands observed are shown with an 
asterisk. 
’ The new bands therefore are (0, 4), (1, 5) 
: arid (4, 8) of 4y=—4 sequence and (6, 6) 
and (7, 7) of the 4v=0 sequence. It may be 
“a noted in the above table that although only 
ae one band head is actually measured at 
6205-0 (»= 16111 cm-—), 


it represents two 


pi distinct bands (0, 4) and (1, 5) according to 
3 the band head equation. The (7, 7) band be- 
ing diffuse, its wavelength measurement is un- 
certain by a relatively larger margin. 


N.B.—Pracket figures give the calculated values of v. 


The absence of intermediate bands (2, 6) and 
(3, 7) in the \v = — 4 sequence observed here, 
confirms the rather peculiar character of in- 
tensity distribution for the system, already re- 
marked by Singh. Absence of intermediate 
bands in a sequence is not a very uncommon 
feature. Such a phenomenon is noticeable in 
a number of cases. For instance, in PN, the 
transition A'J7—X13+ records the missing of 
two intermediate bands (2, 2) and (3, 3) in 
the particular sequence. In BO B system too, 
the band (2, 1) is missing in the sequence 
4v=-+1 although the adjoining bands (1, 0) 
and (3, 2) are strong enough. Other similar 
cases can also be cited. 

Our thanks are due to Dr. B. S. Patil, the 
Research Assistant, for help in the set-up of 
the exciting system. 

Dept. of Physics, N. 
Karnatak University, M. 
Dharwar, May 1956. 


R. TAawpe. 
R. Katrtt. 


1. Singh, N. L., Curr. Sci., 1942, 11, 276; Proc. 
Ind. Acad. Sci., 1949, 29, 424. 
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AUDITORY REACTION TIME AS 
A FUNCTION OF FREQUENCY 
OF THE SIGNAL TONE 


Two qualities are often considered essential in 
a sensory system for its optimum performance 
as a channel of information in a Display-Con- 
trol situation. These are, firstly, the sensitivity 
of the system for slight changes in the stimuli 
and secondly, the quickness with which it res- 
ponds to these changes. It has long been known 
that the human ear is maximally sensitive to 
tones of frequencies 2,000-4,000 c/s. But it 
was not clear whether the response of the 
auditory system to tones of this range of fre- 
quencies would be the quickest also. Previous 
workers on this question have reported appa- 
rently contradictory conclusions. Fessard and 
Kucharski! in an investigation of reaction times 
for different pitches and intensities found that 
shorter latencies in reaction were obtained for 
tones of higher frequencies than for lower ones. 
Chochalle? in another study of a similar nature 
found equal latencies for tones of all frequen- 
cies. In a study of the effects of high (above 
2,000c/s.) and low (below 2,000c/s.) pitch 
noises on reaction time, Broadbent? found that 
the reaction time was lower for high pitched 
noises than for low pitched ones. These studies 
were presumably conducted under different 
experimental conditions and so the conclusions 
arrived at were naturally divergent. 

In the present study, an attempt has been 
made to measure reaction times of subjects to 
tones of different frequencies (and not to tones 
of different pitches) ranging from 600 c/s. to 
15,000 c/s. The output intensity of the signals 
(tones) was kept constant at 30 decibels. An 
audio-oscillator was used for generating the 
sound signals. Reaction time, that is, the time 
elapsing between hearing of the signal and pres- 
sing of a key by the subject, was measured with 
the help of an electronic timing device. The 
number of subjects taking part in this ex- 
periment was ten. 

The average reaction times of the group of 
ten subjects for the various frequencies are 
shown in graphical form in the figure. 

Analysis of variance of the data obtained 
showed that the differences between the mean 
reaction times for different frequencies are 
significant. It was also observed on further 


analysis that tones within the frequency range 
of 1,500-4,000 c/s. yielded the shortest reaction 
times. This result appears to be in conformity 
with expectations, since the human ear is also 
most sensitive to tones within this frequency 
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REACTION TIME 
( MILLI SECONDS ) 


FREQUENCY (CYCLES/SEC.) 
band. Fuller details regarding this avork are 
being published elsewhere. 

The authors are indebted to Dr. W. T. V. 
Adiseshiah for his keen interest in this work 
and to Mr. M. N. Bhattacharya for his help 
in statistical analysis. 
Defence Science 

Laboratory, 

Pusa, New Delhi-12, 
May 8, 1956. 


M. S. PrakasH 
N. A. Nayak. 


1. Fessard, A. and Kucharski, P., dan. Psychol., 1955 , 


» 103. 
. Chochalle, R., /did., 1940, 41-42, 65. 
Broadbent, D. E., Med. Res. Council App. P . 
Unit Report, 1954, 222/54. 


THE ABSORPTION SPECTRUM OF 
URANYL NITRATE IN AQUEOUS 
SOLUTIONS 
THE molal extinction curve for aqueous solu- 
tions of uranyl nitrate is reported to consist 
of 11 regularly spaced bands in the region 
4,860 A-3,500 A.1-3 These give a mean value of 
724cm.-! for the frequency interval in the 
solution spectrum, which corresponds to 
710cm.-! frequency found in the absorption 
spectrum of crystalline uranyl compounds. Due 
to the constant Av, resembling a vibration-like 
structure, the bands appear to form a single 
v” =0 progression. From our spectrophoto- 
metric studies we find that whereas the curve 
in the region 4,860-3,500A closely resembles 
that reported by Kasha,! there are five addi- 
tional bands in the region 3,500-3,150 A, which 
fact not only makes the total number of bands 
16, but also points to another intensity maxi- 
mum in the further ultraviolet. The absorp- 

tion spectrum is reproduced in Fig. 1. 

It is unlikely that the entire group of 16 
bands form a single progression, when in the 
fluorescence spectrum the v’=0 progression is 
much shorter, consisting of about 6 bands. 
Besides this, the intensity maximum in fluores- 
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FIG. 1. ~Spectrophotometric carve for Uranyl Nitrate 
in aqueous solutions. (a) for -040;N solution, (4) for 
+0025 N solution, scale reduced (to 1/16. 
cence falls in the second band, while in the 
present case the intensity maximum is at the 
sixth band (4,140A). Also if the entire curve 
is taken to be a single progression, the occur- 
rence of another intensity maximum in the 
ultraviolet remains to be explained. 

In the solid state, particularly at low tem- 
peratures, where reliable data are available, it 
has not been found possible to explain the 
absorption bands beyond the fifth as a single 
v” = 0 progression, and the higher frequency 
bands necessitate the assumption of other elec- 
tronic transitions5 It is interesting to find 
that Dieke and Duncan have suggested at least 
three electronic series of bands for the UO,** 
ion in uranyl nitrate, starting at 4,860, 4,654 
and 3,672A, and designated as fluorescence, 
magnetic and ultraviolet series respectively. A 
study of the curve in Fig. 1 clearly points to 
the starting of a new electronic transition from 
3,700 A, so that the bands in the ultraviolet form 
a separate series. The fluorescence series obvi- 
ously starts at 4,860 A, but the whole group of 
9 bands up to 3,805 A does not seem to form a 
single series. For, an examination of the curve 
in Fig. 1 will indicate that as we proceed on 
the longer wavelength side starting from the 
sixth band at 4,140A the resolution of bands 
between 4.350 and 4,600A is disturbed. This 
points to the overlapping of two different series 
in this region: the fluorescence series and an- 
other one which starts at about 4,600 A. Thus 
there is broad agreement between the absorp- 
tion spectra of solids and solutions in the case 
of uranyl nitrate. Sutton’s observation’? that. 
on changing the pH of the solutions by adding 
different amounts of NaOH, the absorption in 


i i 


the middle region of the curve and that in the 
other two regions vary differently, is in con- 
formity with the view that at least 3 different 
electronic transitions are involved in_ the 
absorption spectrum of uranyl nitrate. 

The approximate constancy of 4» in the bands 
appears to be due to observational difficulties, 
overlapping of bands, and assymmetrical broad- 
ening owing to causes such as perturbations, 
etc. In fact the constancy is only very approxi- 
mate, and individual 4» values varying from 
620cm.-! to 780cm.-! are observed. In cther 
solutions, e.g., uranyl acetate,* the deviations 
are much larger. 
Dept. of Physics, 

DSB Govt. College, 
Nainital, May 16, 1956. 


D. D. Pant. 
D. P. KHANDELWAL. 


. Kasha, M., /. Chem. Phys., 1949, 17, 349. 

a R. H. and Harvey, B.G., /éid., 1948, 16, 
089. 

- Sutton, J., 7. Chem. Soc. Suppl., 1949, No. 2, S 275. 

. Pant, D. D., Proc. Jnd. Acad. Sci., 1950, 31A, 35. 

. Dieke,G. H. and Duncan, A. B. F., Spectroscopic 
Properties of Uranium Compounds, 1949, 
(McGraw-Hill). 

. Pant, D. D. and Khandelwal, D. P., Curr. Sci., 

1955, 24, 376. 


NEW EMISSION SPECTRUM OF 
BROMINE IN THE FAR AND VACUUM 
ULTRAVIOLET 


THE emission spectrum of bromine as excited 
both in condensed discharge from a 20 K.V. 
transformer and in high frequency discharge 
from a 100 watt oscillator is photographed in 
the quartz ultraviolet region using a Medium 
Quartz spectrograph and in the vacuum ultra- 
violet region using a one metre normal inci- 
dence vacuum grating spectrograph. 

Photographs of the spectra reveal five new 
systems lying between A 2100-A 1580. Of these, 
two systems lying in the regions \2100-A 1850 
and 4 1850-\ 1700 are extensive, each consisting 
of about 70 bands. The remaining three brief 
systems occur below 41700 and are similar in 
appearance to the brief systems of iodine 
observed below 41790. In addition to these 
discrete band systems, a series of semi-con- 
tinuous diffuse bands in the region lying bet- 
ween A4200-\ 2200, most of which were pre- 
viously reported and interpreted by Venkates- 
warulu! are also recorded. 

Vibrational analyses of the five new systems 
have led to the determination of the constants 
given in Table I. All these systems are found 
to be analogous to those reported and analysed 
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by us, earlier in the case of iodine (Haranath 
and Rao*). According to the vibrational analy- 
sis, all these systems have for their final level, 
the ground state of the neutral bromine mole- 
cule, the upper states arising from different 
stable excited electronic levels. Table I gives 
the positions of all the stable electronic levels 
derived from the analysis of the discrete band 
systems so far observed either in emission or 
in absorption in bromine. Starting from the 
ground state X these levels are designated as 
A, B, etc. Under remarks column, the transi- 
tions involved in various systems are also indi- 
cated. 
TABLE I 


Stable electronic levels so far observed in the 
spectrum of neutral bromine molecule 


23 = 
3 Remarks 
333 
a” 


L-X gives a brief system of 
about 10 red degraded emission 
bands in the region A 1630-\ 1580 

Some groups of semi-continuous 
diffuse emission bands arise in 
this level and have for their final 
levels different lower repulsive 
states 

M-—X gives a brief system of 
20 violet degraded emission 
tands in the region A 1690- 1610 
L-X gives a brief system of 15 
red degraded bands in the region 
A 1690-A 1650 

J-—X gives an extensive and 
clearly red degraded band system 
in the region A 1850-A 1700 

Some groups of diffuse bands 
arise in this level which have 
their final levels as repulsive 
states 

H—X< gives an extensive line like 
band systen in region 
4 1850—-A 2100 


60879* M 426 
59855* L 281 


56303 J 256 


51800* H 120 


15891 169-7 X-—B gives absorption bands in 
the region A 8672 — A 5110° 
13814 A 170-7 X-—A gives absorption bands in 


the region \ 8180-\ 6450° 


0 X 323-2 Ground state 


* Newly identiiel in the present work. 

The nature and properties of various electro- 
nic states in terms of electronic configurations 
will be discussed in detail and published else- 
where. 

P. B. V. HARANATH. 
P. TIRUVENGANNA Rao. 


Dept. of Physics, 
Andhra University, 
Waltair, May 23, 1956. 
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2. Haranath, P. B. V. and Tiruvenganna Rao, P., 
Curr. Sci. 1956, 25, 151. 

3. Darbyshire, Prec. Roy. Soc., 1937, 159 A, 93. 


OPTICAL BEHAVIOUR OF IRIDESCENT 
SODIUM NITRATE CRYSTALS 


CrysTaALs of sodium nitrate often exhibit iri- 
descence when twinning layers are present in 
them parallel to one edge of the rhombohedral 
cleavage and equally inclined to the other two. 
The existence of such layers, besides being 
responsible for iridescence, leads to many inter- 
esting optical phenomena. The following 
descriptions summarise their significant fea- 
tures : 

(1) When a distant point source of white 
light is seen through the opposing faces of 
the rhombohedral cleavage and the twinning 
layer, three images are seen instead of one. 
The central image is colourless and unpolar- 
ised and remains stationary irrespective of the 
tilt of the crystal. The two outer ones show 
vivid colours; their colour as well as their 
position change with the tilt of the crystal; and 
lastly, their polarisation is very characteristic— 
the two are polarised orthogonally and their 
planes of polarisation suffer a _ rotation 
through a right angle during the passage of 
light through the twinning layer. If a narrow 
illuminated slit is viewed instead of a point 
source, the two outer images are seen to be 
drawn out into spectra. Under favourable condi- 
tions some specimens show interference fringes 
in the spectra parallel to the length of the slit. 

(2) The crystallographic orientation of the 
twinning layer influences all optical phenomena 
profoundly. The following observation illus- 
trates it. A distant source of light is viewed 
through those faces none of whose edges is 
parallel to the twinning layer. The twinning 
layer is held vertical; the plane of observation, 
which is horizontal, then coincides with the 
plane of symmetry common to both the twin- 
ning layer and the crystal in which it is em- 
bedded. With this setting only the central 
image is visible. A departure from the plane 
of symmetry, however small, immediately 
revives the outer images. The greater is such 
a departure, the brighter are those images. 
These intensity variations may be seen simulta- 
neously if a linear source of light is employed. 

(3) A diffusing screen, illuminated prefer- 
ably by monochromatic light, is viewed through 
the crystal held in the manner as indicated 
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in (2). On turning the crystal about the verti- 
cal axis, one sees the optical field divided into 
two halves differing in their intensity of illu- 
mination. A dark and sharply defined bound- 
ary is seen to separate the two halves of the 
field except where it is cut by the plane of 
symmetry. If the illuminated screen is held to 
one side so that light reflected from or refracted 
by the twinning layer comes into view, a bright 
are of light separating a bright from a dark 
field is seen. The arc is divided into two halves 
by the plane of symmetry. Interference fringes 
running parallel to these boundaries are seen 
with some of the specimens. 

Phenomena of the same nature as described 
above are exhibited by iridescent calcite. 
Their origin has been elucidated in two recent 
papers by Raman and Ramdas! and by Ram- 
das.2 Identical explanations hold good for the 
optical effects observed with sodium nitrate 
and reference may be made to the papers 
quoted above. Interference phenomena, so 
strikingly seen with iridescent calcite in pheno- 
mena of the type described in (1) and (3), are 
however not readily observed with all the 
sodium nitrate specimens studied. An optimum 
thickness of the twinning layer depending upon 
the birefringence of the substance is necessary 
to bring out these effects. The outer images 
are, as noted above, drawn out into spectra. 
These images owe their existence to the trans- 
formation by the twinning layer of ordinary 
waves into extraordinary and vice versa. The 
spectral character of the deviated images is 
thus dependent on the relative dispersion of 
the ordinary and the extraordinary refractive 
indices. This is more marked for sodium nitrate 
than for calcite and hence results in a greater 
dispersion of the deviated images seen with the 
former. The larger birefringence of sodium 
nitrate compared to that of calcite also increases 
the curvature of the boundaries seen with the 
former in the optical fields of transmission, re- 
flection and transmission. 


C/o. Meteorological Office, 
Poona-5, June 25, 1956. 


A. K. Rampas. 


1. Raman, Sir C. V. and Ramdas, A. K., Proc. /nd. 
Acad. Sci., 1954, A, 1. 
2. Ramdas, A. K., /did., 1954, 40A, 217. 


FERRIC AMMONIUM PARAMOLYB- 
DATE 


AMMONIUM FERRICO DODECAMOLYBDATE was pre- 
pared earlier'* by several workers and was 
formulated according to Rosenheim as 
(NH,),H, [Fe(MoO,),]. Details of prepara- 


Science 


tion were not clearly defined. Recent work 
reveals’ that Rosenheim’s formulation of 
6-poly acids is not correct. Hence it was 
thought worthwhile to prepare the compound 
and establish its composition. An insufficient 
quantity of ferric ammonium alum solution 
(7-8 g./100 ml.) was added to an aqueous solu- 
tion of AR. Ammonium paramolybdate 
(11-2g./100ml.). The yellowish white preci- 
pitate obtained (pH of the filtrate was 4-12) 
was purified and dried at 140-150°C. A known 
weight of the dried sample was estimated for 
ammonia and iron contents by standard 
methods. [Found: NH, = 4-16 and Fe = 4-98%. 
The compound Fe(NH,),Mo,0,, requires 
NH, = 4°37 and Fe = 4-8%.] The existence of 
isopolymolybdates under different pH condi- 
tions was established by several methods.®.7,9 
Cryoscopic,s spectrophotometric!® and crystal 
structure’.11.12. determinations of paramolyb- 
dates reveal the presence of Mo,O,,~-¢ anion. 
The presence of an identical U,O,,~* ion in solid 
Na,U,O,, is also recently indicated.‘ Hence 
there arises only two possibilities for the com- 
position of the compound obtained,  viz., 
(1) Fe,Mo,0,,, (2) Fe(NH,),Mo,0,, with or 
without water of crystallisation and the estima- 
tions answered to the latter composition. It 
is worthwhile to mention that the precipitated 
compound dissolves readily in excess of ferric 
alum and slowly in excess of paramolybdate 
solution. The solutions thus obtained were 
found not to give tests for free molybdate and 
ferric ions respectively. This will be studied 
in greater detail later on. 

Thanks are due to the B.S.LR., Orissa, for a 
grant, and to Dr. S. Pani for helpful criticism. 
Dept. of Chemistry, D. V. Ramana Rao. 
Ravenshaw College, 


Cuttack, March 20, 1956. 
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A RAPID PROCEDURE FOR THE 


ESTIMATION OF AVAILABLE 
NITROGEN IN SOILS 


Or the methods! which have been used for 
assessing the nitrogen-supplying power of soils, 
those involving the estimation of mineralisable 
nitrogen after incubation at optimum moisture 
and temperature have received the greatest 
attention.2-3> In the recent rapid nitrification 
techniques** there has been considerable sav- 
ing of time but still these procedures are time- 
consuming and are not very suitable for rapid 
soil testing work. Alkaline permanganate as a 
reagent for characterising the nature of nitro- 
gen has been in use for organic manures’ and 
its application to estimate the easily decom- 
posable soil organic nitrogenous fraction has 
been little attempted.§ 

Studies using different strengths of alkaline 
permanganate from 5% KMnO,+40% NaOH 
to 0-25% KMnO,+ 2% NaOH in about six dif- 


‘ferent soils of the country indicated that the 


amounts of nitrogen released by 5% KMnO, + 
40% NaOH strength was 40 to 90% of the 
total nitrogen while the amounts released by 
0-5% KMnO,+4% NaOH and lower strengths 
of alkaline permanganate were approximately 
comparable with the mineralisable nitrogen cf 
soils after 45 days’ incubation. 

The amounts of soil nitrogen released by 
(i) KMnO,+4% NaOH, (ii) 0-32% 
KMnO,+2:5% NaOH, and (iii) 0°25% 
KMnO,+2% NaOH in 29 soils from different 
parts of India are given in the table together 
with the mineralisable nitrogen, total organic 
nitrogen and pH of the soils. 

As seen from Table I, the nitrogen extracted 
by (i) 0-5% KMnO, + 4% alkali, and (ii) 0-32% 
KMn0O, + 2°5% alkali correlated best with the 
mineralisable nitrogen (the correlation coeffi- 
cients being significant at 1% level) while 
those obtained with (i) total nitrogen, and 
(ii) 0-25% KMnO, + 2% NaOH were compara- 
tively low. As the values of nitrogen extracted 
by 0-32% KMnO,+2:5% NaOH were of the 
same order as the mineralisable nitrogen, this 
strength appears to be most suitable for the 
estimation of available nitrogen. 

On the basis of the above work, the fol- 
lowing simple chemical method is recommend- 
ed for the estimation of available nitrogen in 
soils: 20g. of soil are taken in a one litre 
distillation flask and 20¢.c. of water are added. 
100 c.c. of 0-32% KMnO, and 100c.c. of 
NaOH both freshly prepared are added and the 
material digested. 30c.c. of the distillate are 
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collected in a standard N/50 acid and excess 
titrated against alkali using methyl red indi- 
cator. In the case of soils having high organic 
matter, addition of a little paraffin prevents 
frothing and facilitates distillation. 

TABLE I 


Relationship between mineralisable nitrogen and 

(a) nitrogen extracted by (i) 0-5% KMnO, + 

4% NaOH. (ii) 0-32% KMnO,+2-5% NaOH. 

(iii) 0-25% KMnO,+2% NaOH, and (b) Total 
organic nitrogen* 


3 
co 
& 
° Nitrogen in 
» mg./100 g. of 
Place soil extracted by pH 
: 
SE (i) (ii) (iti) 
1 Akola (a) 15-6 16-8 13-9 13-3 45-5 8-2 
2 Akola (4) 12-1 19-6 14-0 11-2 39-2 7-9 
3 Ludhiana(a) 12-3 15-1 11-3 9-95 35-7 .. 
4 Ludhiana (6) 10-8 11-2 10-9 9-8 57-4 8-1 
5 Poona (a) 10-0 15-4 14-0 11-9 88-2 8-0 
6 Poona (4) 12-5 15-8 12-3 11-9 58-8 8-0 
7 Tharsa 11-4 12-6 9-1 9-1 58-0 7-9 
8 Kaduveli 9-4 17-5 12-6 11-9 65-1 7-9 
9 Palligaon 12-7 12-6 9-0 9-1 32-9 8-0 
10 Travalem 14-7 23-1 15-2 11-9 79-0 5-9 
1l_ Avichavadi 11-2 16-7 12-6 11-2 54-0 7-4 
12 Nachinthaotham 14-4 15-0 11-9 9-5 53-9 6-7 
13° Kota 7-9 10-5 9-8 6-3 53-9 7-9 
14 Coimbatore 12-3. 9-7 8-7 6-3 48-3 8-7 
15 Udayagiri (2) 12-0 16-2 14-0 8-4 65-8 5-2 
16 Udayagiri(4) 14-8 27-4 15-4 12-8 74-2 6-2 
17 Udayagiri (c) 11-7 17-2 15-4 9-4 95-9 6-6 
18 Pusa 12-0 12-6 11-0 6-5 33-6 3-2 
19 Nagra village 5-7 8-4 7-8 44-8 7-7 
20 Tungabhadra 6-1 6-8 5-9 5-9 25-2 8-2 
21 Ratnagiri 12-2 23-2 18-2 14-8 65-8 6-3 
22 Madhya 11-2 20-7 16-8 12-9 107-1 8-1 
Saurashtra (a) 
23 Madhya 6-3 7-3 6-6 36-4 8-5 
Saurashtra (4) 
24 Surat 9-4 12-5 8-6 8-6 72-8 7-0 
25 Bhavnagar 5-6 11-2 9-8 7-1 36-4 8-8 
26 Limbdi 5-4 9-4 7-6 33-8 8-3 
27 Hebbal 15-9 16-9 15-4 9-5 72-8 7-4 
(Mysore) 
28 Visvesvaraya 7-0 95 8-4 7-6 48-3 6-3 
Canal Farm 
29 Gauhati 13-1 20-0 13-7 10-2 81-2 5-4 


* Includes ammoniacal, nitrate and soluble organic 
nitrogen fractions. The coefficient of correlation between 
columns 3 and 4: 0-70 ; between columns 3 and 5: 0-69; 
between columns 3 and 6:0-56; between columns 
3 and 7: 0-42. 


The values obtained by this method were 
found to have significant correlation with paddy 
and wheat crop responses in a number of soils. 
The details are being published elsewhere. 
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The authors’ thanks are due to Dr. S. P. 
Raychaudhuri and Dr. R. V. Tamhane for their 
interest and encouragement in the course of 
the work. 

Division of Soil Science and B. V. SUBBIAH. 

Agric. Chemistry, G. L. ASIJA. 
Indian Agric. Res. Inst., 

New Delhi, February 2, 1956. 
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ABSENCE OF TRUE VITAMIN B,, 
ACTIVITY OF PULSES 


Rouatci et al.) have reported values for the 
vitamin B,, activity in some pulses as deter- 
mined by the microbiological method employ- 
ing Lactobacillus leichmannii as the test organ- 
ism. Shive et al.2 and Kitay et al.* have shown 
that in addition to cyanocobalamin, certain 
purines and desoxyribosides could effectively 
replace vitamin B,, for L. leichmannii in a suit- 
able medium. Hoffmann et al.4 demonstrated 
that vitamin B,, could be distinguished from 
other substances in liver extract by the almost 
complete destruction of the vitamin in the ex- 
tract maintained at 100°C. for 30 minutes in 
0-2N sodium hydroxide solution. Peeler et al.,5 
by applying the above method to plant mate- 
rials, found that nearly 90% of the vitamin B,,- 
activity was due to substances other than 
cyanocobalamin, possibly due to desoxyribo- 
sides. Bickoff et al.6 were led to the same con- 
clusion in identifying the vitamin B,, like 
growth factors in alfa alfa. 

In the course of an investigation on the fecal 
excretion of vitamin B,,. like compounds in rats 
maintained on vegetable protein diets, it was 
considered necessary to determine the amount 
of the vitamin B,. present in the diets, which 
contained besides cereals, the common pulses, 
viz., Bengal gram, black gram, green gram and 
red gram. Since Rohatgi et al.1 did not sub- 
ject the pulse extracts to alkali treatment their 
results leave room for doubt as to the true 
nature of the microbially active substances re- 
ported by them. A similar objection was re- 
cently raised in an article in the Nutrition 


Science 
Reviews.7' Hence, extracts prepared -from the 
four pulses according to the procedure of Rohatgi 
et al.1 were subjected to alkali treatment and 
vitamin B,, activity assayed by the method 
of Skeggs et al.8 employing L. leichmannii 
(A.T.C.C., 4797) as the assay organism. The 
average values obtained on three independent 
estimations of each pulse are given in Table I. 
These results would go to show that the factors 
stimulating the growth of the organism would 
in all probability be substances other than 
cyanocobalamin. This was also confirmed by 
adding known quantities of vitamin B,. to the 
pulse extracts and subjecting them to alkali 
treatment, when the destruction of the added 
vitamin was found to range from 90% to 99%. 
TABLE I 
Vitamin B,, activity of pulses 


Bye 
-/100 g. 
Sample 
After 
Control alkali 
treatment 
Bengal gram (Cicer arietinum 0-278 0-259 
Black gram (Phaseolus mungo ++ 0-295 0-294 
Green gram (Phaseolus radiatus) ++ 0-807 0-818 
Red gram (Cajanus indicus) -- 0-404 0-427 


Nutrition Res. Labs., 
Indian Council of 

Medical Res., 
Coonoor, S. India, 
May 21, 1956. 


1. Rohatgi, K., Banerjee, M. and Banerjee, S., //. 
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Biol. Chem., 1948, 176, 991. 
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RAMAN SPECTRUM OF m- 
FLUOROBROMOBENZENE 
THe Raman spectrum of meta-fluorobromo- 
benzene was obtained in the liquid state. There 
is no previous report on the Raman spectrum 
of this compound excepting for the interpolated 
frequencies given by Kohlrausch.1 
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A’ Int App. p Av Int. App. p Av Int. App. p 
*175 55 d *87 774 10 vd +26 1156 23 d *87 
*206 26 sh 799 5 d 1215 40 vd 
*244 58 d +87 859 18 d +25 1264 15 sh -19 
*308 71 sh-d +32 944 9 sh os 1294 ll vd ee 

436 5 d -45 *1002 100 sh +05 1475 8 sh -62 
*521 28 shed -46 1056 42 sh *v2 1591 44 sh-d +87 
*555 9 d -67 1082 15 sh-d *30 3079 64 vb +27 
*666 50 vsh “ll lili 19 vd 01 3176 7 bd “16 


The experimental details are the same as de- 
scribed in an earlier communication by the 
author.2 About 24 Raman lines were recorded 
and the shifts, intensities, appearance and de- 
polarisation factors of the lines are given in 
Table I. Lines marked with asterisks were 
obtained as Stokes’ as well as anti-Stokes’ 
lines. The abbreviations used to denote the 
appearance of the lines are: 

sh=sharp; vsh=very sharp; d= diffuse; 
vd=very diffuse; b—broad; and vb=very 
broad. 

The author is grateful to Dr. G. C. Finger 
for the gift of the sample and to the Govern- 
ment of India for the award of a senior re- 
search scholarship, and to Prof. K. R. Rao for 
his valuable guidance. 

Dept. of Physics, S. L. N. G. KRISHNAMACHARI. 
Andhra University, 
Waltair, May 21, 1956. 


1. Kohlrausch, K. W. F., 474. Fur. Chem., 1947, 76, 
249. 

2. Krishnamachari, S. L. N. G., Curr. Sci., 1956, 25, 
185. 


STEROIDS IN HUMAN SMEGMA 


CirnicAL and statistical evidence which has 
accumulated during the last 30 years suggests 
that cancer of the penis!-? is much more 
frequent in uncircumcised men or in those in 
whom circumcision was performed during the 
later years of childhood. It has further been 
suggested that cancer of the cervix-uteri?~ is 
also probably more frequently encountered in 
women of communities, in whom circumcision 
in the male is not usually practised. It is be- 
lieved, that the thick cheesy secretion (smegma) 
which accumulates under the prepuce and is 
not washed off during the prevalent process 
of washing and bathing may be associated with 
the development of these cancers. A plea has 
therefore been made that compulsory circuin- 


cision® should be performed in early infancy 
as a prophylactic measure. It must, however, 
be admitted that experimental proof? of the 
carcinogenic potentiality of dried smegma is 
still lacking. It may also be mentioned that 
our knowledge of the chemical composition?.!° 
of human smegma is still very incomplete. 

It is on account of these considerations that 
biological and chemical studies on smegma 
have been initiated at these laboratories. Work- 
ing with human smegma, it is found that the 
petroleum ether extract contains three hitherto 
unisolated crystalline compounds, A, B and C 
as its major constituents. 

Compound A is sparingly soluble in alcohol 
and acetone, and crystallizes from acetone in 
colourless granules, m.p. 80-81°C. (Found = 
C, 82-4; H, 12-5. C,;H,,O, requires C, 82-6; 
H, 12-7%). 

Hydrolysis of the compound A, with 1% 
sodium ethoxide solution yielded a neutral pro- 
duct and an acid. The neutral product crys- 
tallized from methyl alcohol, in shining plates, 
m.p., 140°5°C. (Found: C, 83-0; H, 12-6. 
C,,H,,O requires C, 83-4; H, 12-5%.) A mixed 
melting point of this product with the com- 
pound C remains undepressed. The acid ob- 
tained in hydrolysis of compound A, on repeated 
crystallizations from ethyl alcohol melted at 
57°5°C. (Found: C, 76-9; H, 12-9. Co 
requires’ C, 76°86; H, 12-9%. Neutralization 
equivalent found: 316°8. Cs  re- 
quires 312.) 

Compound C crystallises from methyl alco- 
hol in lustrous plates, m.p. 140-5°C. (Found: 
C, 83-8; H, 12-3. requires C, 83-4; 
H, 12-5%.) it formed a monoacetate,!! mp. 
110°C. and a monobenzoate,!! m.p. 136°C. 
These properties of compound C and its infra- 
red spectrum!* indicated it to be #-cholestanol. 
A mixed melting of compound C, with an 
authentic sample of f-cholestanol'’ synthesised 
from cholesterol, remained undepressed and 
confirmed their identity. Incidentally, the 


neutral product from compound A proved to be 
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f-cholestanol and compound A, an ester of 
#-cholestanol. 

Compound B crystallizes from a mixture of 
acetone and water in colourless slender rods, 
m.p. 117°C. (Found: C, 81-7; H, 12-0. C,,H,,0 
requires C, 81-95; H, 12-31%.) The compound 
exhibits yellowish-green fluorescence on 
alumina column. It is a steroid and occurs in 
very poor yield. 

Details about the isolation and studies on 
compound B and the acidic moiety in com- 
pound A which are in progress, will be com- 
municated later. 

We are indebted to the Indian Council of 
Medical Research under whose auspices the 
present work has been carried out, and to 
Dr. R. V. Rajam for a generous collection of 
smegma required in the investigation. 

Dept. of Biochemistry, V. B. Kamar. 
Indian Cancer Res. Centre, T. B. Panse. 
Parel, Bombay-12, V. R. KHANOLKAR. 
India, May 20, 1956. 
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SYNTHESIS OF AN ANALOGUE OF 
PAPAVARINE 


A NUMBER of analogues of alkaloids have been 
synthesised and compounds related to papa- 
varine have received much attention due to 
expectancy of physiological activity.1 The 
synthesis of related compounds carrying an 
alkyl group in the heterocyclic ring has not 
received much attention, and so a programme 
of work was undertaken on the suggestion, and 
under the guidance of Dr. K. N. Menon. The 
synthesis of 1-(2’, 5’-dimethoxy benzyl)-3 
methyl-3 : 4-dihydro-6, 7-methylenedioxy-iso- 
quinoline is now reported. 
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N-(2, 5-DrMeETHOXY PHENYL ACETYL) -4-METHYL- 
HOMOPIPERONYLAMINE 

a-Methyl homopiperonylamine (3g.) and 
2, 5-dimethoxy phenyl acetic acid chloride 
(2g.) were refluxed in dry chloroform for 3 
hours. The reaction mixture was cooled, poured 
into ice-water, the chloroform layer washed 
successively with dilute hydrochloric acid, 
sodium bicarbonate and water. The extract 
after drying over anhydrous sodium sulphate, 
was freed of chloroform. The residue was ex- 
tracted with hot benzene yielding the solid 
amide (2g.), m.p. 129° C. (from dilute ethanol). 
(Found: N, 3-96. Calculated: N, 3-92.) 
1-2’, 5’-DIMETHOXY BENZYL)-3 METHYL, 3: 4- 

DiHYDRO-6, 7-METHYLENEDIOXYISOQUINOLINE 

The above amide (0-5g.) in 30c.c. of ben- 
zene was treated with 3c.c. of phosphorous oxy- 
chloride and the mixture refluxed on a water- 
bath for 3 hours. The cooled reaction mixture 
was poured into water, aqueous layer sepa- 
rated and made ammoniacal to yield the base 
which separated as a paste, and could not be 
crystallised. Its picrate (0°4g.) crystallised 
from methanol in golden yellow plates, mp. 
243° C. 

Found: N, 9-72. Cy re- 
quires 9-86%. 
Dept. of Organic Chemistry, T. K. GovrnpDan. 
University of Madras, 
Madras-25, June 30, 1956. 


1. Dobrowski, A., Monatsh, 1951, 82, 122. 


THE RELATION OF ASCORBIC ACID 
TO FUSARIUM WILT IN LINSEED 


TueE relation of yellows and mosaic resistance 
to high ascorbic acid content in cabbage has 
been reported by Walker.1 Similarly Kalyana- 
sundaram2.3 observed reduction in ascorbic acid 
content in leaves and increase in reducing 
sugars during fusarium wilt in cotton and red- 
gram. Resistance to diseases in plants has been 
thus attributed to their high ascorbic acid con- 
tent and this conclusion has been tested here 
in the case of fusarium wilt of linseed. 

Highly wilt susceptible linseed variety 
1L.P.I.6 was used throughout these experiments. 
Ascorbic acid content was determined by indo- 
phenol visual titration method.4 

Analysis of the three different leaf samples 
of the infected linseed plants (Table I) indi- 
cated that the quantity of ascorbic acid pro- 
gressively decreased with advancing wilt 
symptoms, thus confirming the previous find- 
ings.?,3 
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TABLE I 
Mg. ascorbic acid per 100g. fresh weight of 
leaves 
Sample Control Initial Advanced 
No. (uninfected) wilt wilt Wi ted 
1 159-90 104-55 57-81 36-90 
2 178-50 71-40 47-60 35-70 
3 175-50 46-80 35-10 23-40 


A study was then made of the effect of in- 
creasing ascorbic acid in the linseed plants on 
resistance to fusarium wilt. For this purpose 
plants grown in Shive and Robbins® water cul- 
ture solution were transferred to a number of 
tubes each containing 50mg. of ascorbic acid 
in 250 ml. distilled-water, and allowed to absorb 
the chemical for 6 hours. The quantity of 
ascorbic acid absorbed per plant was also 
determined from the quantity of the substance 
left in the tubes. Ascorbic acid absorbed 
varied from 15mg. to 38mg. per plant. There- 
after the plants were transferred back to their 
original containers. Along with control series 
they were then infected with equal quantities 
of uniform suspension of mycelial mat of fusa- 
rium linum. 

Contrary to expectation the wilt symptoms 
appeared earlier in plants treated with ascor- 
bic acid. All the treated plants wilted com- 
pletely after 7 days while control plants did 
not show any wilt symptoms at that stage. 
Leaves of the treated and of the unwilted con- 
trol plants were then analysed for their ascor- 
bic acid content. It was found that even after 
complete wilt, treated plants contained more 
ascorbic acid than the unwilted control plants. 
Similar results were obtained when stem and 
roots were analysed. 

It appears that ascorbic acid when supplied 
artificially does not induce resistance to wilt in 
linseed. On the contrary, it hastened the deve- 
lopment of wilt symptoms. 

Grateful thanks are due to Prof. R. H. Das- 
tur for suggestions and kind interest. 

JAYENDRA G. BHATT. 
Institute of Plant Industry, 
Indore, July 9, 1956. 


1. Walker, J. C., Phytopathology, 1944, 34, 1012. 

2..Kalyanasundaram, R., Proc. Jud. Acad. S¢i., 
1952, 36 B, 102. 

3. —, Jbid., 1955, 42 B, 145-53. 

4. Bessey, O. A. and King, C. G., /. Biol. Chem, 
1933, 103, 687. 

5. Shive, J. W. and Robbins, W. R., Bud/. New Jersey, 
Agri. Extl. Station, 1942, 636. 
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EFFECT OF HALOGEN-ION 
CONCENTRATION ON MILK COAGULA- 
TION BY PEPSIN 


CuiiFForD! has shown that some of the halogen 
salts have an accelerating effect on milk 
coagulation by pepsin while others have an 
inhibitory effect. On the other hand, in the 
case of trypsin,?:? it was shown that whereas 
halogen salts greatly activate the milk coagu- 
lating activity of trypsin, the presence of these 
salts inhibits the coagulation of calcified milk 
by trypsin. Hence it was thought interesting 
to study the effect of some of the halogen salts 
on coagulation of calcified milk by pepsin. 

The study was made by using milk with 
known calcium chloride concentration and 
studying the process of coagulation by pepsin 
in the presence of different concentrations of 
halogen salts. For these experiments, powdered 
milk was used as it was found to be a more 
reproducible substrate than fresh milk. One 
part of powdered milk by weight was dissolved 
in seven parts of water. To this milk, equal 
volume of 0-05M, 0-035M or 0-025M solution 
of calcium chloride was added. Hence the 
concentrations of calcium chloride in milk were 
as listed in Tables I to III. The reaction 
mixture consisted of 10 ml. calcified milk, 2 ml. 
of halogen salt and 1Iml. of 2% pepsin. 
Hence the concentrations of halogen 
salt in the reaction mixtures were one- 
thirteenth of the recorded values. The re- 
actions were followed at 37°C. in an incuba- 
tor. It was found that during these reactions 
there were no fluctuations of pH which was 
Ca. 6-5. The results are summarised in Tables 
I to III, where time (in seconds) required for 
coagulation is given. 


TABLE I 

Concentration of CaCl, in milk = 0-025M 
Concentra- 

tion of NaCl KCl NH,4C! NaBr KBr NHgBr 
halogen salt 

0-5 M inst. inst. inst. inst. inst. inst. 

1-0 M inst. inst. inst. inst. inst. inst. 

2:0 M 10 9 7 12 10 5 
inst. = instantaneous. 


TasLe II 
Concentration of CaCl, in milk =0-0175M 


Concentra- 


tion of NaCl KCl NH,Cl NaBr KBr NH,Br 
halogen salt 

0-5 M_ inst. inst. inst. inst. inst, inst. 

1-0 M 5 5 5 5 5 5 


2-0 M 15 10 7 17 14 8 
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III 
Concentration of CaCl, in milk=0-0125M 


Concentra- 
tion of NaCl KCl NH,Ci NaBr KBr NHgBr 


halogen salt 


0-5 M 8 7 7 9 7 7 
1-0 M 20 17 ll 22 18 12 
2-0 M 37 31 23 40 33 22 


centration of calcium chloride in milk, the in- 
hibition of milk coagulation is increased. The 
increase in concentration of halogen salts alsc 
increases the period of inhibition. Thus the 
inhibiting effects of halogen salts on the co- 
agulation of calcified milk by pepsin seem to 
be due to the increase of halogen-ion concen- 
tration in the solution. This increase in halo- 
gen-ion concentration appears to have a pre- 
ferential effect on calcium ions thus inhibiting 
the formation of the intermediate compound- 
calcium parasasein-leading to the final coagu- 
lation. 

Ammonium salts are comparatively less ion- 
ised. Naturally, the concentration of halogen 
ions is not so predominant in the case of 
ammonium salts and hence it can be seen from 
the results that the ammonium salts have a 
weaker inhibiting effect than sodium and potas- 
sium salts. Further work is in progress. 

Dept. of Zoology, S. D. PIsHAWIKAR. 
N. Wadia College, D. N. KAMaArt. 
Poona, March 22, 1956. 


1. Clifford, W. M., Biochem. /., 1927, 21, 544. 

2. —, /lid,, 1935, 29, 1059. 

3. Kamat, D. N., /. Animal Morph. and Physiol., 
(in press). 


PLACENTATION IN MELIA 
AZADIRACHTA LINN. (AZADIRACHTA 
INDICA JUSS) 

EXcePTING a single account by Saunders! on 
Melia azedarach no other information is avail- 
able with regard to the vascular anatomy of 
the flower in Meliacee and therefore an in- 
vestigation of the floral anatomy of the family 
was undertaken. The present note describes 
some features in the placentation of Melia 

azadirachta. 

The receptacular stele after giving out the 
supply to the sepals and petals forms a con- 
tinuous ring, and gives rise to a whorl of 10 
traces (Fig. 1). At a slightly higher level 


Fics. 1-5. Semi-diagrammatic transverse sections of 
the flower of Melia azadirachta from the receptacle 
upwards (Perianth not shown), x 10. 


these traces divide radially into two parts 
(Fig. 2). The outer part enters the staminal 
tube while the inner divides and ramifies the 
ovary wall. The gaps formed by these traces 
are closed and the stele becomes triangular. 
Three traces—the carpellary dorsal traces—are 
given out from the angles of the triangular 
stele (Fig. 2). The residual stele in the centre 
consists of six bundles (Fig. 3) which fuse in 
pairs to form the inversely oriented placental 
bundles and they take a position in the septal 
radii (Fig. 4). At this level the ovary is 
trilocular. In the ovule-bearing region the 
placentas recede to the periphery as a result 
of which the ovary becomes unilocular (Fig. 5). 
The placental bundles after supplying the 
ovules fuse with the dorsals and extend into 
the style where they terminate below the 
stigma. 

The placentation in Melia azadirachta has 
been described as axile in almost all taxonomic 
treatments. In his review on “Placentation in 
angiosperms”, Puri* described and redefined 
various types of placentation and has pointed 
out that the position and composition of the 
placental strands are of great significance in 
the determination of placentation. In typical 
axile placentation the placental strands occur 
on the radii of the carpellary dorsals and are 
formed by two ventrals of the same carpel. But 
in parietal placentation they occur on radii 
alternating with the dorsals and are formed 
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by the ventrals of adjacent carpels. In 
Melia azadirachta it has been pointed out that 
the placental strands are on the septal radii. 
They are formed from the ventrals of two dif- 
ferent carpels. Therefore anatomically the 
placentation is parietal in the plant under con- 
sideration. 

Gundersen? strongly holds that parietal 
placentation is more primitive than axile 
placentation. On the other hand, Joshi? 
observes that every case of parietal placenta- 
tion is derived from axile. Puri®° has shown 
that parietal placentation in many families is 
derived from axile state. In Melia azadirachta 
and in other members of the family where 
parietal placentation occurs (author’s unpub- 
lished observations) the placental strands are 
inversely oriented, a characteristic feature of 
axile placentation. This seems to indicate that 
the parietal placentation in the family Meli- 
acee is also derived from axile placentation 
and within the family there is a graded series 
from axile placentation to parietal placenta- 
tion, a detailed account of which will be pub- 
lished elsewhere. 

The author takes this opportunity to express 
his gratitude to Dr. B. N. Mulay for his guid- 
ance and encouragement. 
Dept. of Botany, 

Birla College, Pilani, 
December 22, 1955. 


N. C. Nar. 


1. Saunders, E. R., Floral Morphology, a New Outlook 
with Special Reference tothe Interpretation of the 
Gynecium, 1937, 1. 

. Gundersen, A., Bull. Torrey Bot. Club, 1939, 66, 

287-295. 

Joshi, A. C., Presidential Address, Bot. Sect., 

Indian Sci. Cong. 34th Session, Delhi, 1947, 
Part II, 1-18. 


Puri, V., Bot. Rev., 1952, 18, 603-51. 

—, Proc. Nat. Acad. Sci. /ndia, 1945, 15, 74-91. 
--, Amer. J. Bot., 562-73. 

—, /bid., 1950, 37, 36 

-, Phytomorphology, 1964, 4, 278-99. 


RESPONSE OF SUGARCANE TO 
SULPHANILAMIDE 
PLANT responses to sulpha drugs have been 
studied only in recent years, some of the 
effects recognised being depression of transpi- 
ration due to closure of stomata,! inhibited root 
growth2.5.6 inhibited germination?.5.6 and seed- 
ling growth® and increased root growth index.‘ 
Their effect on the p-amino-benzoic acid meta- 
bolism with labelled C1 has also been studied,’ 
the results having been largely contradictory 
in relation to plant species as also different 
drugs. In this note, results of preliminary pot 
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experiments on the effect of sulphanilamide on 
sugarcane is reported. 

Pots having established sugarcane plants 
(under normal manurial application) were used 
in the experiments, the treatments being 0, 0-5, 
1-0, 1-5, 2-0 and 2-5g. of sulphanilamide per 
pot. Each pot contained 18lb. of soil (Pusa 
calcareous loam). Records of growth, yield 
and juice quality data showed general improve- 
ment in cane height, leaf number, fresh weights 
of root, stem and whole plant, dry weights of 
sheath and root, moisture contents of leaf, 
sheath and whole plant, yield and juice quality 
(brix, sucrose and purity) resulting from 
sulpha drug treatments. The favourable effects 
on root growth and juice quality were quite 
marked. On the other hand the treatments 
tended to depress tillering, dry weights of leaf 
and stem and moisture content of stem. 

Best performance in yield was recorded with 
a dosage of 1-0g. per pot, juice quality being 
highest under the 2-0 and 2-5g. treatments. 
Improvement in respect of the latter amounted 
to 4-6 units in sucrose % juice with a purity 
rise by as much as 17 units. Further large- 
scale experiments are in progress with a view 
to exploring the practical application of these 
findings. 

The work was conducted as part of the 
Sugarcane Research Scheme in Bihar being 
financed jointly by the Government of Bihar 
and the Indian Central Sugarcane Committee 
to whom grateful thanks are due. 


Central Sugarcane M. S. Suppa Rao. 

Res. Station, R. S. Prasap. 
Pusa (Bihar), K. L. KHANNA. 
May 19, 1956. 


. Garo, F., Arch. Soc. Biol., 1947, 32, 5 
. Audus, L. J. and Quastel, J. H., Ann. Bot., 1948, 12, 
45. 


. Bustinza, F. and Ahvaro, D., An. /ust. Zspanol. 
Edafol. Scol. Y. Fisiol V. egetal, 1945, 4, 185. 

. Kumar, K. and Srivastava, K. C., Proc. 40th Indian 
Sci. Cong., Part III, Abstracts, 1953, 116-17. 

‘ << N. and Rao, I, M., Curr. Sci., 1954, 

. Bharadwaj, S. N., 41st Sci. Cong., Part 
III, Abstracts, 1954, 1 51. 

4 Shiva Rama Krishnan, V. M. and Sharma, P. S., 
Curr. Sci., 1955, 24, 330. 
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MODE OF FEEDING BY PYRILLA 


Pyrilla pierces a sugarcane leaf on its lower 
surface with its proboscis which consists of two 
tubes, one sliding inside the other. The outer 
tube which is formed by a pair of modified 
mandibles is on an average 797” long and 
14-5 across while the inner one, consisting of 
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Fic. |. T.s. of midrib with a proboscis bent at right 
angles in soft tissue (pnloem) to reach metaxylem, x 40. 


modified maxille is 1,082 in length and 5-44 
in diameter. The proboscis breaks through the 
epidermis and does not seem to encounter much 
resistance from  lignified sclerenchymatous 
sheath of even the largest vascular bundle. In 
the majority of cases the tip of the proboscis 
was found to rest in metaxylem from which 
Pyrilla evidently sucked its nourishment 
(Fig. 1). In this connection it is interesting 
to note that the proboscis was found bent at 
right angles in several cases without any appa- 
rent obstruction to the proboscis at the point 
of bending. In one case it formed almost a 
semi-circle (Fig. 2). Such sharp and abrupt 
change in the direction of proboscis-thrust 
could not have been brought about unless some 
factor like hydrogen-ion gradient was working 
as was found to be the case in sugar beet leaf- 
hopper.1 

The parenchymatous cells along the passage 
of the proboscis were found to have elongated 
their contents taking stain with fast green. 
The elongation of the cells was very much 
similar to what was noted in connection with 
the reaction of young tissues of sugarcane 
stalk, when attacked by top-borer.? 


Central Sugarcane J. L. WaKHLOO. 


Res. Stn., _S. L. SHarma. 
Pusa, Bihar, K. L. KHANNA. 
April 11, 1956. 


1. Fife, ].M. and Fremplon, V. L., /. Agric. Res., 
1936. 40. 

2. Khanna, K. L. and Sharma, S. L., Proc. /nd. Acad. 
Sci., 1948, 27 B, 1. 


FIG. 2. T.s, of lamina with a proboscis bent twice so 
as to form a semi-circle, x 100. 


PSEUDONAPOMYZA ATRA MEIGEN (?) 

ON PADDY 
Or the leaf-mining insects observed on paddy 
crop in the Indian Union, two deserve mention, 
viz., Hispa armigera Ol. and Dactylispadilati- 
cornis Duv., whose grubs mine the paddy leaves. 
Both belong to the natural order Coleoptera. 
There has been however no record of dipterous 
leaf-miners attacking this crop in India. The 
authors, while engaged on the study of paddy 
insect pests at the Government Agricultural 
Research Station, Rudrur, and the Main Expe- 
rimental Farm, Rajendranagar, in Hyderabad 
State, have observed since June 1952 the 
occurrence of an agromyzid leaf-miner. This 
has been tentatively identified as Pseudonapo- 
myza atra Meig. (Phytomyzine : Agromyzide) 
and might probably be a synonym of Phytomyza 
spicata Mall., first described from Formosa 
in 1914. According to Swezey,! P. spicata mines 
the leaves of young maize, sugarcane and 
grasses in Hawaii. Frick? mentions that the 
maggots of P. atra Meig. mine the leaves of 
grasses in Europe and the United States of 
America. It appears to have a widespread dis- 
tribution having been recorded from Europe, 
Africa, N. America, India, Malaya and the 
Pacific on a variety of graminaceous host 
plants. 

The damage done to the paddy crop by 
P. atra Meig. consists of light-yellow apodous 
maggots mining the leaves and feeding on the 
mesophyll. The epidermal layers are not 
touched. The mines are linear but may turn 
into a blotch when more than one mine appear 
on the same leaf and spread over. The mines 
generally start from the tip of the leaf-blade 
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and progress towards the base. In case of 
severe infestation, the leaves wither and the 
tillering is affected adversely. In nature, the 
incidence is higher on the broadcast sown crop 
than on the transplanted crop. During August- 
September, which is the period of the maxi- 
mal activity of the insect, routine sampling has 
indicated that in the broadcast crop, the range 
of attack varies from 15-50% while it is 1-10% 
in the transplanted crop. The length of the 
mine varies from 0-5” to 4-0”. Generally not 
more than one maggot is observed in each 
leaf-mine. The pupation takes place inside the 
leaf-mines only. It may be mentioned here 
that according to published literature P. atra 
Meig. pupates in the soil, whereas Phytomyza 
spicata can either pupate in the soil or in the 
leaf-mine. The entire life-cycle of the insect 
is completed in 12-15 days. The adult flies are 
short-lived. In nature, the insect is kept in 
check by two chalcid parasites (under identi- 
fication). 

Cynodon dactylon is observed as the main 
host plant of the insect and cage studies with 
both Cynodon and young paddy reveal that the 
incidence is mostly on the former. Other 
grasses on which the insect is observed breed- 
ing are Panicumcrus galli Linn., Setaria inter- 
media R. & S., Eleusine sp. and Eragrotis 
pilosa B. 

Recently a scheme for the study of this leaf- 
miner, jointly financed by the Indian Council 
of Agricultural Research, New Delhi, and 
Hyderabad Government has been put into 
operation to study the potentialities of the in- 
sect and to evolve suitable control measures. 

Sincere thanks of the authors are due to 
Dr. W. J. Hall, Director, Commonweaith Insti- 
tute of Entomology, London, for the identifi- 
cation of the insect and help rendered by way 
of supply of references and to the Professor 
of Botany, Agricultural College, and Research 
Institute, Coimbatore, for identifying some of 
the plant specimens mentioned in the note. 


Division of Entomology, M. Q. KHAN. 
Dept. of Agriculture, D. V. Morruy. 
A. S. Rao. 


Hyderabad, June 21, 1956. 


1. Swezey, O. H., Hawaii Plant Rec., 1940, 44, 151; 
(2.4.£., 29A, 331). 

2. Frick, K. E., California a Publications in 
Entomology, 1952, 8 (8), 339-452. 


A NEW SPECIES OF CERCOSPORA ON 
AN ECONOMIC HOST 

Durtinc his studies on the genus Cercospora of 

the Bombay State, the author encountered a 

grove of silver oak (Grevillea robusta A. Cunn.) 
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at Mahabaleshwar during the cold weather 
severely affected by a leaf-spot, caused by a 
species of Cercospora. The plants showed ex- 
tensive irregular laminer necrotic areas result- 
ing in defoliation. Since no Cercospora is 
known on this host, the fungus is presented 
here as a new species, 


Fic. 1. 
(3) Conidia, x 860. 


Cercospora agharkari Chiddarwar, spec. nov. 


Effects on host. (2) Conidiophores. x 860, 


Foliorum maculze inutraque pagina, irregu- 
lares, brunnez, in inferiore pagina fusce brun- 
nez, in superiore vero fructificationibus ad 
medium ornate. Infectio ut plurimum ad 
margines foliorum circumscripta. Fructifica- 
tiones amphigene, emergentes per cellulas 
epidermales; conidiophori ut plurimum com- 
pacti, plures, brunnei, paulum divergentes, ut 
plurimum non-septati, raro semel septati, rectis 
vel tenuiter curvatis, marginibus undulatis, 
latitudine uniformi, apice tenuiter rostrato, 
cicatricibus indistinctissimis, apicalibus, gene- 
ratim una, raro duplici vel triplici, 15-3-42-4 x 
2-5-4-24. Stromata bene evoluta, brunnea, cel- 
lulis irregularibus, compatis, diam. 42-5-156-0u 
Conidia profusa, cylindrica vel acihularia, ad 
basim subobtusa, recta vel tenuiter curvara, 
septis indistinctis, 1-9, ut plurimum 3-6, cicatrice 
indistincta, 20-4-75-5 x 2-1-3-4 4. 

Typus lectus in foliis Grevilleew robuste A. 
Cunn. in loco Mahabaleshwar, mense januario 
anni 1956 a P. P, Chiddarwar. 

The species is described after Dr. S. P. 
Agharkar in recognition of the many services 
rendered by him to botany. 

Grateful acknowledgements are due to 
Prof. M. N. Kamat, under whose guidance the 
work was carried out, and to Prof. H. Santapau 
for Latin diagnosis. 


M.A.C.S. Lab., 
Poona-4, April 13, 1956. 


P. P. CHIDDARWAR. 
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MEIOTIC STUDIES IN ADIANTUM 
PERUVIANUM KLOTZ. 


To study the interrelationships among the dif- 
ferent species of the genus Adiantum, cyto- 
genetic investigations in this genus have been 
taken up. While a full account will have to 
await detailed studies of the species and their 
hybrids, it may be worthwhile to give a preli- 
minary account of such of these species which 
show some cytological irregularities. Several 
local species of Adiantum have been studied, 
but only A. peruvianum Klotz. shows some 
meiotic irregularities, an account of which is 
given here. 

For cytological examinations, young sori were 
fixed in acetic-alcohol for 2-3 hours and squash- 
ed in acetic or propionic carmine with a drop 
of ferric chloride as mordant which gave ex- 
cellent results. Three of the local species have 
so far been investigated cytologically. The spe- 
cies Adiantum capillus-veneris L. and Adian- 
tum caudatum Linn. regularly form 30 bivalents 
at metaphase and the anaphase separation is 
also regular. The species Adiantum peruvia- 
num Klotz., however, shows some irregulari- 
ties in meiosis. The somatic chromosome num- 
ber in all the three species is, of course, 60. 
Squashes from several plants of this species 
were prepared and all of them showed the 
same meiotic behaviour. At first metaphase of 
meiosis there were 4-10 univalents in different 
cells with a mean of 6-6 per cell, and 25-28 
bivalents with a mean of 26-72 per cell (Fig. 1). 
At anaphase the univalents lag behind (Fig. 2) 


Fic, 1 FIG. 2 

FiG. 1. Late Diakinesis in a spore mother cell of 
Adiantum peruvianum Klotz. showing 27 II + 6 1. 

Fic, 2, First anaphase division in a spore mother 
cell of A. peruvianum, showing 8 lagging univalents, 
and by the time all the other chromosomes 
have been included in the telophase nuclei the 
univalents are left outside. Thus the two nuclei 
formed at first division of meiosis do not seem 
to have the same number of chromosomes. Pre- 
sumably, as a result of this irregularity in 
meiosis the spores that are formed are of two 
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types in each sporangium (Fig. 3). It may be 
seen that some of the spores are almost round 
with a regular wall while the other type of 
spores are triangular with a shrunken wall, 
the latter type being conspicuously smaller in 
size than the one which are round. It is likely 
that the spores which are round and big have 
either full set of 30 chromosomes or more, 
while the shrunken spores perhaps arise from 
the nuclei which have less number of chromo- 
somes. The actual number of chromosomes in 
these two types of spores and the types of 
prothalli they would give rise to are under in- 
vestigation. It may, however, be mentioned 
that Kachroo and Nayar,! have reported under- 
developed and shrunken spores in Adiantum 
peruvianum Klotz. and they found that the 
prothalli formed from these shrunken spores 
were deformed and did not develop to matur- 
ity. But no light was thrown on the probable 
cause for the formation of the two types of 
spores. It may be added that the other two 
species Adiantum  capillus-veneris L. and 
Adiantum caudatum Linn. in which meiosis is 
quite regular have only one type of spore in 
each sporangium (Fig. 4). 


Fic. 3 FiG. 4 

FIG. 3. A sporangium of A. peruvianum showing 
spores of different shapes and sizes. 

FIG. 4. A sporangium of A. cafillus-veneris L. (with 
regular meiosis) showing spores of only one type. 

In each sporangium, as described above, most 
of the spore mother cells at meiosis showed 
normal number of chromosomes, i.e., 60 chromo- 
somes, some as univalents and the rest as 
bivalents. But occasionally spore mother cells 
with double the number of chromosomes, i.e., 
120 were observed. The details about the 
crigin of these giant mother cells are under in- 
vestigation. In these giant mother cells several 
quadrivalents but no univalents were observed. 
It seems, therefore, quite likely that at certain 
stage during differentiation of some of the spore 
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mother cells, chromosome number is doubled, 
possibly due to incomplete mitosis (as describ- 
ed by Mehra,?) or non-functioning of the spin- 
dles at the pre-meiotic mitosis. The high fre- 
quency of bivalents in spore mother cells with 
normal chromosome complements suggests that 
most of the chromosomes are homologous, hence 
the formation of quadrivalents in the giant 
mother cell is understandable. As a result of 
the doubling of the chromosome, each non- 
homologous chromosome which remains as uni- 
valents in the normal spore mother cells, gets 
a partner, hence the absence of any univalents 
in the giant mother cells is also explicable. 
However the ultimate fate and role of these 
giant mother cells is not yet known. 

From the foregoing it seems likely that 
A. peruvianum Klotz. might have arisen as an 
interspecific hybrid between two very closely 
related 60 chromosome species, and is main- 
tained in nature due to the germination of well- 
developed spores which occur here and there 
in the sporangium along with the large num- 
ber of shrunken spores. The robust habit, 
large size of the leaf, pinna (Fig. 5) and spo- 


FIG. 5 
Fic. 5. (A) A rachis of 4. peruvianum Klotz. 
(B) A rachis of A. capillus-veneris L. 
Note the difference in habit and size of rachis, pinna 

and sori. 
rangia in this species in comparison to other 
species may also be due to hybrid vigour. How- 
ever the details of these morphological and 
other evidences will be published later. 
Dept. of Botany, R. P. Roy. 
Patna University, Baxt M. B. SINHA. 
Patna-5, 


1, Kachroo, P. and Nayar, B. K., PAytomorphology, 


1953, 3, 240. 
2. Mehra, P. N., Proc. Nat. Acad. Sci., 1944, 14B, 
189. 
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CHROMOSOME NUMBER OF A 
PIGMENTED ANNONA SQUAMOSA L. 


A NEw type of Annona, locally known as Red 
Sitaphal, was found in the vicinity of Bala- 
nagar, Mahboobnagar District of Hyderabad 
State, by the Horticulturist to the Government 
of Hyderabad. The type is characterised by 
red stem, red pericarp and red mesocarp. The 
seed set of this type is normal. Being red- 
coloured it attracts special attention in the 
market. 

Actively growing root tips of red sitaphal 
were fixed and stained in crystal violet. 
The chromosome counts are based on the 
maximum number of metaphase plates. The 
chromosome number was found to be 2n= 14. 
A pair of SAT-chromosomes was also seen 
which was attached to the nucleolus. The 
chromosome numbers of the species of Annona, 
so far reported, are as follows: 

A. cherimolia Mill’—14; A. muricata L.1—14; 
A. reticulata L14—14, A. squamosa L.1—14; 
A. glabra (Palustris)4—28. 

The present workers are not aware if reports 
on SAT-chromosomes have so far been made. 
The existence of a pair of SAT-chromosomes 
would suggest that the species is basically a 
diploid one. 

The chromosome number of ordinary white 
Sitaphal (Annona squamosa L.) was also deter- 
mined, by the same technique as described 
above, and found to be 2n= 14, thus confirm- 
ing the findings of Kumar and Randive! and 
Islam? and not 16 as reported by Bowden.* It 
may be that the latter counted the two satel- 
lited portions as two chromosomes and hence 
reported the number as 16. From the present 
work and that reported by earlier workers it 
would appear that the basic number of the 
genus Annona is 7. The taxonomic status of 
the new type, Red Sitaphal, is being studied 
by the Horticulturist, Hyderabad. 

The authors wish to acknowledge Shri L. 
Venkatratnam, Horticulturist to Government of 
Hyderabad, for supply of seed. 


Govt. Main Expt. Station, M. S. Pawar. 
Rajendranagar, D. S. BorRGAONKAR. 
Hyderabad-6, June 1956. S. A. KULKARNI. 


1. Kumar, L. S. S. and Randive, K., /. Univ, 
Bombay, 1941, 10 B, 31, 8. 

2. Islam, A. S., Curr. Sci., 1953, 22, 118. 

3. Bowden, W. M., Amer. /. Bot., 1945, 32, 81-92. 

4. Janaki Ammal, E. K. (seen from Darlington, C. D 
and Janaki Ammal, E. K.), Chromosome Atlas of 
Cultivated Plants, 1945, George Allen & Unwin, 
London, pp. 397. 
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REVIEWS 


Niels Bohr and the Development of Physics. 
Edited by W. Pauli. (Pergamon Press, Lon- 
don), 1955. Pp. vii+195. Price 30 sh. 


This volume contains a series of ten essays 
by older and younger coliaborators and friends 
of Professor Niels Bohr, and is intended to be 
a Festschrift presented to him on the occasion 
of his seventieth birthday. Each author has 
reviewed the progress in his special field, and 
the various chapters together form a fairly con- 
nected survey of the development of atomic 
and nuclear physics, particularly as regards phy- 
sical concepts and mathematical theory. Dar- 
win has written on the development of the con- 
cept of atomic number in Rutherford’s labora- 
tory. Heisenberg, Landau, Rosenfeld and Klein 
deal respectively with the interpretation of 
quantum mechanics, the quantum theory of 
fields, quantum electrodynamics and relativistic 
quantum mechanics. Pauli has contributed an 
article on the exclusion principle and its gene- 
ralisation to Dirac’s ideas of electrons and posi- 
trons. Casimir has discussed the essential re- 
quirements of any theory of superconductivity, 
and has brought out certain aspects of the 
phenomenon which, though well-known in prin- 
ciple, has not received proper attention. Nuclear 
physics is represented by the two articles by 
Friedman and Weisskopf on the compound 
nucleus and by Wheeler on nuclear fission and 
nuclear stability. 

It is no wonder that the articles in this 
volume cover practically the whole of atomic 
and nuclear physics, for Niels Bohr has been 
intimately connected with every one of the 
major developments in these subjects during 
the last 50 years. Almost every worker in 
these fields has had his inspiration from Niels 
Bohr, and the festschrift is a most fitting tri- 
bute of their admiration and gratitude. The 
volume will no doubt be read with great in- 
terest by every student of modern physics. 


Structure Reports. Vol. 9 for 1942-44. General 
Editor: A. J. C. Wilson. (Published for the 
International Union of Crystallography by 
N. V. A. Oosthoek’s Uitgevers Mij, Utrecht), 
1956. Price D. Fl. 65. 

Structure Reports are intended to give prac- 
tically complete information of structural in- 
terest in papers published during the period 
of review. Vol. 10 has been reviewed in this 


journal. The aim of the editors at present is 
to bridge the gap between the last volume of 
Strukturbericht and the present date. So far 
Vols. 10 to 13 covering the period 1945-50 have 
appeared. 

The arrangement of items is not alphabetical 
nor according to structure type, because neither 
could be rigorously followed. The structures 
are in fact arranged in the order of increasing 
complexity, related structures being put toge- 
ther. This arrangement is certainly very use- 
ful, for it is often necessary to refer to com- 
pounds related to that in which one is inter- 
ested. Four indexes are given: a subject index, a 
general formula index and another one spe- 
cially for organic compounds and an author 
index. Although not claimed to be fully ex- 
haustive, the reviewer has found them to be 
perfectly satisfactory. A separate section gives 
references to work published during 1942-44 
but abstracted in other volumes of Structure 
Reports. 

One cannot but admire the thoroughness with 
which the Reports have been prepared, and 
particularly the fact that a number of obscure 
journals and also journals devoted to quite dif- 
ferent fields and which contain only a small 
amount of information of structural interest 
have been searched in preparing them. A few 
errors have been noticed, e.g., the journal in 
references 2 and 3 on p. 403 should be Proc. 
Nat. Acad. Sci. U.S.A. and not Proc. Amer. 
Acad. Sci. In the case of Russian authors, great 
trouble has been taken in transliterating the 
names. However, it is regrettable that the 
names of many Indian authors have been mis- 
quoted with either wrong spelling, or giving 
quite arbitrarily either the first name, second 
name or third name in the index, e.g., Bisheshwar 
Dayal is given as D. B(i)sheshwar, Devi Datt 
Pant as D. P. Devi, K. Sunanda Bai as B. K. 
Sunanda while Anna Mani is given correctly 
as A. Mani. Other errors are Bhagavant(a)m, 
Sha(n)ker and Harihara(n). It would be bet- 
ter if the last names are always given in the 
index, with the initials of the other names, as 
is the usual practice followed for instance in 
Science Abstracts. It would also be desirable 
to give the language of a paper if it is not in 
either English, French or German, so that the 
interested reader may obtain a translation in- 
stead of a photostat copy, if he is not familiar 
with the language. 
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These comments do not in any way detract 
from the value of these Reports which should 
find a place in every laboratory devoted to 
structures and solid state physics. 

G. N. RAMACHANDRAN. 


Microscopy of Ceramics and Cements. By Her- 
bert Insley and Van Derck Frechette. (Aca- 
demic Press), 1955. Pp. 286. 

Amongst the indispensable tools of the geo- 
logist and the mineralogist the microscope re- 
tains its supreme position, and its importance 
has not been overshadowed by the application 
of the X-ray, the differential thermal analysis 
techniques or by the recent introduction of the 
electron microscope to such studies. The sili- 
cate industries concerned wtth the utilization 
of earthly materials, although started mainly 
as arts, have during the last four decades made 
remarkable advances as a result of the organ- 
ised application of microscopy to industrial 
operations. In the understanding of their raw 
materials and finished products, the microscope 
has played a very significant role, which is 
clearly brought out in this book. No doubt, 
there are already several comprehensive text- 
books dealing with the microscope and _ its 
application to the study of minerals, but trea- 
tises dealing particularly with ceramic mate- 
rials are not many. The above publication, 
written by two well-known investigators in 
this fascinating field of technology is therefore 
welcome. 

There are 15 chapters in the volume and the 
first four are devoted to a general survey of 
the subject including the description of the 
microscope, the technique, the sampling, etc., 
which though well-known, should serve as a 
useful and ready reference to the investigator. 
In Chapter 5, the authors give in a few pages 
special techniques and it would have been 
more helpful if this chapter had been expanded 
a little. The remaining ten chapters deal with 
raw materials and diverse types of finished 
products, namely, whitewares, refractories, 
glass, cements porcelain enamels, structural 
clay products, foundry sands, slags and abra- 
sives. The plan of dealing with the different 
branches of ceramics in separate chapters and 
illustrating with specific examples is conveni- 
ent. In American parlance glass is included 
under ceramics and in that respect the inclu- 
sion of a chapter on glass in this book (al- 
though covering only ceramics and cement) is 
very helpful, since in recent years the appli- 
cation of the microscope to the study of the 
defects in glass, particularly stones, cords, 
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striz, etc., has been extremely useful. The 
selection of the examples has been judicious; 
so also the several tables and diagrams giv- 
ing characteristics of the crystal systems and 
the basis of optical determinations. With the 
rapid advances that are taking place in the 
field of silicate technology by the application of 
fundamental knowledge, this book will be very 
useful to the advanced students, the research 
worker and the factory technologist. The 
detailed bibliography and incorporation of sub- 
ject and authors’ index enhance the value of 
this well-presented book. A. R. 


Physics of Fibres. By H. J. Woods. (Physics 
in Industry Series.) (Published by the Insti- 
tute of Physics, London), 1955. Pp. 100. 
Price 30 sh. 


Natural fibres like cotton, jute and silk have 
been in use from time immemorial, but a real 
understanding of their physical and chemical 
nature has come only in recent years. One 
result of such fundamental studies has been 
the production of a large number of man-made 
fibres like rayon and nylon, which could be 
made with just the properties needed for any 
special purpose. 

The common feature in all fibres is the 
occurrence of long chain-molecules, in which 
relatively simple chemical groups are joined 
together end to end to give a molecular unit, 
containing some hundreds or thousands of 
such groups. The book under review is essen- 
tially concerned with the physical methods of 
studying the properties of such fibres and 
understanding the nature and structure of the 
long molecules occurring in them. 

The first chapter gives a short account of the 
supra-molecular structure and the types of inter- 
atomic forces involved in bringing the mole- 
cules together to form the fibrous structure. 
The second chapter deals with some of the 
macroscopic physical properties of fibres, which 
are of interest to the technologist. The four 
succeeding chapters deal with the physical 
techniques adopted for a study of the internal 
structure—X-ray diffraction, optical methods, 
elastic properties and electron microscopy. 
While the basic principles of the methods and 
the types of information that one may expect 
to obtain from them are given clearly, it is 
unfortunate that the examples have all been 
selected from too narrow fields, namely, cellu- 
lose and keratin. This is particularly so with 
X-ray diffraction and electron § microscopy, 
where a number of other fibres have been ex- 
tensively studied. 
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The book is well suited to the novice need- 
ing an introduction to the field of fibre phy- 
sics. The references are quite extensive, as far 
as cellulose and keratin are concerned. The 
monograph can also be recommended to scien- 
tists working in other fields, but who wish to 
learn about the applications of physical methods 
to the study of fibres. The price of 30sh. how- 
ever appears to be excessive for a monograph 
of only 100 pages. G. N. RAMACHANDRAN. 


Iron Ores of India. By M. S. Krishnan. (Pub- 
lished by the Indian Association for the Cul- 
tivation of Science, Jadavpur, Calcutta-32.) 
Pp. 177. Price Rs. 5. 


While the characters and distribution of iron ore 
deposits in India have been known through the 
publications of the Geological Survey of India, 
an authoritative book exclusively devoted to the 
Iron Ores of India is a great need that has 
recently assumed special significance in view 
of the setting up of three steel plants in the 
country. The present publication represents 
three lectures given by the eminent author as 
Ripon Professor of the Indian Association for 
the Cultivation of Science in July 1953. It 
might perhaps be added that two special 
volumes under the same authorship have re- 
cently come out from the Geological Survey 
of India entitled, “Iron and Steel” and “Iron 
Ores of Salem”. 

The nature of iron, the diverse minerals in 
which it is represented in nature and their ori- 
gin, together with a classification of the iron 
ore deposits, form the introductory part of the 
book. It is of considerable interest that some 
space has been given to mineral beneficiation 
and, in particular, to the treatment of low grade 
iron ores. The history of iron and steel in gene- 
ral and the manufacture of iron and steel in 
India in bygone days make extremely interest- 
ing reading as also the early struggle and the 
unsuccessful attempts to establish a modern iron 
and steel industry in India. The main part of 
the book deals at great length with the geologi- 
cal distribution of iron ores in the country and 
a detailed account of occurrences in the differ- 
ent States of India along with the analyses of 
all ores. A valuable indication of the proved 
reserves of iron ores in India has been made 
and these proved reserves of all types 
of ores in India stand at 6,421 million 
tons, while possible reserves may be esti- 
mated at 21,240 million tons. A brief account 
is given of the iron and steel industry in India 
as at present, with a note on the future of the 
industry. The author rightly observes, “A large 
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increase in iron and steel production in the 
country will not only prevent the heavy drain 
of the monetary reserves for procuring them 
from outside but will contribute to rapid pro- 
gress in many ways—in industrialisation, in the 
strengthening of the defences of the country 
and in the raising of the general standard of 
living of the people” (p. 159). This book 
should prove a valuable asset to all interested 
in iron ores and the iron and steel industry in 
India. N. R. SRINIVASAN. 


Chemical Engineering. Vol. II. (Unit Operation.) 
By J. M. Coulson and J. F. Richardson. (Per- 
gamon Press, London), 1955. Pp. xvi + 387- 
975. Price 60 sh. 


The basic principles of chemical engineering, 
namely, fluid dynamics, heat and mass trans- 
fer were discussed in Vol. I, and it is the 
application of these principles that form the 
subject-matter of this volume. The various 
unit operations discussed have been classified 
and grouped according to the mechanism of 
the operation. 


Sections A to D having already been dealt 
with in Vol. I, this volume starts with Section E 
and deals with the flow of fluids through gra- 
nular beds and packed columns, filtration and 
centrifugal separation. The later chapters are 
particularly good and contain some fine line 
drawings and photographs which help in a 
large measure to the proper understanding of 
the subject. 


Section F, on systems involving relative 
motion between a fluid and particles, deals with 
(a) motion of particles in a fluid, (b) sedimen- 
tation, fluidisation and converging, (c) gas 
cleaning. 

Section G, on mass transfer in chemical engi- 
neering, begins with a comprehensive treat- 
ments of leaching, with a good description of 
various methods of calculation, and elucidating 
the same with worked problems. Distribution, 
incidentally the longest chapter in the book, 
has been dealt with remarkably well, perhaps 
the best that can be found in any general che- 
mical engineering book. Absorption and liquid 
liquid extraction have also received equally 
good treatment. 


Section H deals with operations involving 
heat transfer, viz., evaporation, crystallisation 
and drying. The last section deals with the 
mechanical operations of size reduction and 
classification of solids and miting. There are 
a good many line drawings and photographs of 
crushing and grinding machinery and mixing 
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equipment. The chapter on classification of 
solids could have been given a little more 
detailed treatment. 

The authors (both of them Professors of 
Chemical Engineering), have out of their long 
teaching experience, produced a book, that will 
not only be popular with chemical engineering 
students, but also with those in industry. The 
excellent line drawings and photographs of 
commercial equipment are some of the finest 
that have ever been published to explain what 
goes on inside them and greatly enhance the 
value of the book. The material is up-to-date, 
with special emphasis on basic mathematical 
treatment. Adequate reference to literature 
has been given at the end of each chapter. A 
list of 121 problems given at the end of the 
book will prove to be very useful. 


In the words of the authors, “The essence of 
chemical engineering is the understanding of 
the design and construction of chemical plant”, 
and the present two volumes have certainly 
contributed materially in achieving the ideal. 


M. G. Suppa Rav. 


International Review of Cytology. Vol. IV. 
Edited by J. F. Danielli and G. H. Bourne. 
(Academic Press), 1955. Pp. vii + 419. Price 
$ 9.00. 


For the past one decade cytologists have be- 
come acutely aware of the existence of iso- 
lated pockets of knowledge as a consequence 
of highly specialized researches. The contribu- 
tion by Kopac on “Cytochemical Micrurgy” in 
the volume under review could be taken as an 
example. The aim of these researches is stated 
to be the measurement of the activities of cer- 
tain enzymes not only in single cells but also 
in parts of cells (p. 25). They are designed to 
check the validity of the results obtained by 
the simpler methods, but the cost of instru- 
ments and the high skill necessary would deter 
their becoming routine procedures. This is just 
one instance of extreme specialization. In such 
a situation the avowed object of the Editors to 
emphasize the unity of cytology in the volumes 
of the International Review of Cytology is 
rather reassuring. 

As a part of the general programme there 
are two reviews on special cell types, viz., 
“Ameebocytes” by Wagge and “Goblet Cells” by 
Moe. There is a continuation of the discus- 
sions on redox pump mechanisms for ionic 
transport by Conway. Choline esterases at 


neuromuscular junctions is reviewed by Cou- 
teaux. 

Recent studies on plant mitochondria are 
highlighted by Hackett, especially as regards 
their close similarity to animal mitochondria. 
It is refreshing to note the emphasis that the 
cell as a whole and not the mitochondria should 
be the real unit in any analysis of the activi- 
ties of a cell. 

Advances in our knowledge of the structure 
of the chloroplasts is discussed by Miihlethaler. 
The frontiers have been extended by the use 
of the electron microscope. Guilliermond’s sug- 
gestion that plastids are descended from mito- 
chondria has been replaced by the thesis that 
proplastids as distinct from mitochondria exist 
in the cytoplasm. 

Wolmen discusses the problem of fixation and 
remarks: “Different appearances of the same 
structures studied by different methods do not 
necessarily mean that one of the methods eli- 
cits the formation of artifacts”...... “There are 
no good universal fixing agents any more than 
there are universally good stains”. 

The review of the structure and chemistry 
of the nucleoli by Vincent is highly interesting. 
The suggested importance of nucleic acids in 
cell metabolism has resulted in extensive re- 
searches on the histochemistry of nucleic acids. 
Kurnick evaluates the present position and 
concludes that “histochemical analyses’ for 
nucleic acids should be regarded as primarily 
qualitative and interpretations based upon 
quantitation must be viewed with caution” 
(p. 261). 

Ideas are yet to crystallize regarding the 
cytological architecture of bacteria. Vendrely, 
summarizing the present position of the histo- 
chemistry of bacteria, considers that in the 
present state of our knowledge “we can only 
stress the complexity of the problems and the 
great interest of their future developments” 
(p. 138). 

The most thought-provoking essay is that of 
Marshak on “Bacterial Cytology”. “The whims 
of fashion have again brought the bacterial 
nucleus into prominence, not only as judged 
by the volume of words about it appearing in 
the literature, but apparently also in the think- 
ing of bacteriologists not formerly accustomed 
to giving it much consideration”.....“We find 
the same words (chromosomes, centrioles, 
nucleolus, mitotic process) being applied now, 
as in the past, to images obtained by staining 
procedures not very different from those used 
20-30 years ago”. However, he concludes that 
sufficient points of resemblance exist between 
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the chromosomes of higher organisms and the 
chromatinic bodies of ordinary bacteria. 
The volume would be a welcome addition to 
any library. 
M. K. SUBRAMANIAM. 


The Non-Ferrous Metal Industry in Europe. 
(Published by the Organisation for European 
Economic Co-operation, 2, rue Andre’-Pascal, 
Paris-16 ), 1956. Pp. 92. Price 7 sh. 


The publication reports on the situation in 
the non-ferrous metals industry in Europe in 
1954 and the first half of 1955, and has been 
prepared by the Non-Ferrous Metals Commit- 
tee of the Organisation for European Economic 
Co-operation. After a general introduction, the 
report details factors in the supply and demand 
of aluminium, copper, lead, zinc, tin and nic- 
kel in the 17 member countries and indicates 
fluctuations and future developments. To cite 
an instance it is pointed out that world capa- 
city of aluminium should reach 3-5 million 
tons by 1956 compared to 2-5 million tons in 
1954 and even then “it is unlikely that supply 
will increase sufficiently to relieve the pressure 
of demand”. The test includes diagrams and 
tables on the various metals and the appendix 
records the figures for individual countries. 
Such annual reviews by specialised organisa- 
tions are welcome as they would help in plan- 
ning the production and consumption of non- 
ferrous metals in the countries of the region. 

N. R. SRINIVASAN. 


[ 
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Acridines—Chemistry of Heterocyclic Com- 
pounds, Vol. 9. By R. M. Acheson. (Inter- 
science Pub.) (Agents in India: Asia Pub- 
lishing House, Ballard Estate, Nicol Road, 
Bombay), 1956. Pp. xii+409. Price $12.50. 

Enzymes—Units of Biological Structure and 
Function. (Henry Ford Hospital Inter- 
national Symposium.) Edited by O. H. 
Gaebler. (Academic Press), 1956. Pp. 624. 
Price $ 12.00. 

Common Cultivated Crops of South India. By 
V. T. Subbiah Mudaliar. [Amudha Nilayam 
(Private) Ltd., 91, Mount Road, Madras-18], 
1956. Pp. xvi+606. Price Rs. 15. 

Enzymes and Metabolism—Cori Anniversary 
Volume, Vol. 20, No. 1. (Cleaver Hume 
Press), 1956. Pp. 287. Price 47sh. 6d. 

Pharmacopeeia of India. (Ministry of Health, 
Government of India, New Delhi), 1955. 
Pp. xxiv+ 1001. Price not given. 

Gaseous Nebule, Vol. 3. By L. H. Aller. 
(Chapman & Hall), 1956. Pp. xvi+ 322. 
Price 63 sh. 

Frequency Calculations—Practical Solution of 
Torsional Vibration Problems, Vol. I. Third 
Edition Revised. By W. Ker Wilson. (Chap- 
man & Hall), 1956. Pp. xxxii+ 704. Price 
5 guineas net. 

Disposal of Sewage, Third Edition Revised. By 
T. H. P. Veal. (Chapman & Hall), 1956. 
Pp. xii+ 208. Price 30 sh. 
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Sulphur Deposit in Rup-Ganga Valley 


Mr. B. S. Tewari, Dept. of Geology, Luck- 
now University, states that during the Rup- 
kund Expedition led by Prof. D. N. Majumdar, 
Head of the Anthropology Department, Luck- 
now University, he has discovered a promising 
deposit of native sulphur from Piti Udiar 
(79° 39’ : 30° 1530”) in the valley of the Rup- 
Ganga in the neighbourhood of Bhanela Forest 
Plantation, about 30 miles east of Nandprayag 
(79° 19 : 30° 20’). 

The mineral is powdery in nature but occa- 
sionally stalactitic. The extractable sulphur 


content varies from about 58% to 60-7%. The 
devosit occurs at an altitude of about 8,000’ 
above sea-level. A mule track already exists 
between Nandprayag and Sutol—a village close 


to this deposit. Even recently, it is said, the 
deposit was exploited locally for the prepara- 
tion of gun-powder. The deposit, though appa- 
rently small, may yield sulphur of high purity 
and is being taken up for investigation in 
detail. 


Centranthera humifusa as Hemi-root Parasite 


Sri. S. L. Sharma, Sri. D. Rao and Sri. J. N. 
Jha, Central Sugarcane Research Station, Pusa, 
write that Centranthera humifusa which occurs 
in Bengal, Deccan Peninsula, Ceylon, Java, 
Borneo and Malaya and in the eastern part of 
Chotanagpur in Bihar, has not been recorded 
as a hemi-root parasite so far. Plants of this 
species differ from those of C. nepalensis in 
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vi ellow flowers with purple markings in 
-- po Bg tube. They are on the whole smaller 
in size, and flower appreciably earlier than 
C. nepalensis. The colour of seed is darker in 
C. humifusa. Like C. nepalensis (Sharma et al., 
Curr. Sci., 1954, 23, 128) it was found to attack 
the roots of sugarcane, Cynodon dactylon and 
Imperata arundinacea in Kharagpur (Monghyr 
District) in September 1955. 


Isolation of Invertebrate Hormones 


Dr. K. K. Nayar, Dept. of Zoology, Univa:- 
sity College, Trivandrum, observes : 

The success in isolation and purification of 
some invertebrate hormones was announced at 
the symposium on invertebrate endocrinology 
held at Sorbonne in July 1955. The details of 
the papers are awaiting publication in Ann. 
des Sciences nat. 

Prof. Karlson of Tubingen reported the iso- 
lation of the crystallised principle of the deve- 
lopmental hormone in insects. Extracted from 
the prothoracic glands of Bombyx mori, it was 
found to be chemically different from any 
known vertebrate hormone, and the name 
ecdysone was proposed for it. This was 
demonstrated to be the hormone bringing about 
moulting or ecdysis in insects. 

Drs. Ostlund and Fange of Lund announced 
their success in isolating, in a chemically puri- 
fied form, the chromatophorotropic principle 
from the eyestalks of the crustacean Pandalus 
borealis. They have suggested Leander as an 
ideal animal for biological tests and have pro- 
posed “Leander units” in the assay of the hor- 
mone. 


Soviet Journal of Atomic Energy 


The Board of Editors of the Journal of 
Nuclear Energy and Pergamon Press, London 
W.1, have announced that with the co-operation 
of the USSR Academy of Sciences, arrange- 
ments have been made to publish as a supple- 
ment to the Journal of Nuclear Energy a ver- 
batim translation of Atomnaya Energiya, the 
Soviet Journal of Atomic Energy. 

The first issue of Atomnaya Energiya will be 
published in August as part of the Journal of 
Nuclear Energy, which, in order to accommo- 
date the increasing number of papers being sub- 
mitted, will commence monthly instead of bi- 
monthly publication. 

The subscription rate to the Journal of Nuclear 
Energy will be £7 or $2.00 per volume. 
Three volumes will be published a year. 
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Bibliography of Botany in Western India 


The Botanical Survey of India, Western Cir- 
cle, is undertaking the preparation of an up-to- 
date bibliography of botany for the whole of 
Western India, which embraces the States of 
Rajasthan, Saurashtra, Cutch, parts of South- 
Western Punjab, Gujarat, Maharashtra, Bom- 
bay, Karnatak, Mysore, parts of Madras, 
Hyderabad, Coorg, and Travancore-Cochin. 

Authors of papers relating to the botany of 
this region are requested to send their reprints 
for inclusion in the Bibliography to: Dr. G. S. 
Puri, Regional Botanist, Botanical Survey of 
India, Western Circle, Poona-4. 


Indo-Canadian Technical Co-operation 


One hundred and sixty trainees from India 
have proceeded to Canada, since the inception 
of the Colombo Plan, for advanced training. 
The subjects of training include medicine, den- 
tistry, microbiology, opthalmology, engineering, 
agriculture, geology, plant pathology, nursing, 
electrolitic chemistry and many other subjects. 
Those who are working within the Departments 
of the Canadian Government or Canadian com- 
panies are studying subjects like hydro-elec- 
tric project, thermal electric projects, road- 
building, pulp and paper industry, manufac- 
ture of tin containers or the manufacture of 
electrical equipment. Some of the,more exotic 
studies include helminthology, the storage of 
human and animal eyeballs, heart surgery or 
poultry pathology. Canada will also train the 
Indian technical personnel in working the 
N.R.X. high-powered research reactor that is 
being set up at Bombay with Canadian assist- 
ance under Colombo Plan. Besides seven Cana- 
dian experts are at present assisting India in 
small-scale industries, public health, engineer- 
ing and nursing. 


Manufacture of Streptomycin 


Preliminary plans for the setting up of a 
streptomycin plant in the penicillin factory at 
Pimpri have been drawn up. The scheme envi- 
sages the manufacture of 15,000 to 20,000 kilo- 
grams of streptomycin per year and a number of 
leading firms have been asked to state the terms 
and conditions on which they would be pre- 
pared to collaborate in the project. 


IX International Congress on Rheumatic Dis- 
eases 


The Ninth International Congress on Rheu- 
matic Diseases will be held at Toronto, Onta- 
rio, Canada, from June 23 to 28, 1957. This 
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quadrennial function of La Ligue Internationale 
contre le Rheumatisme will be held under the 
auspices of the Canadian Rheumatism Associa- 
tion. The Programme Committee invites contri- 
butions to the scientific programme of the Con- 
gress and is anxious to receive reports on cur- 
rent clinical or basic research dealing with any 
aspect of the rheumatic diseases. 

Those offering papers for consideration 
should submit a 200 to 300 word abstract in 
triplicate not later than the lst of January 1957. 
All correspondence should be directed to: The 
Ninth International Congress on Rheumatic 
Diseases, Post Office Box 237, Terminal “A”, 
Toronto, Ontario, Canada. 


Prof. C. Mahadevan 


Prof. C. Mahadevan who has been abroad 
for an year as UNESCO Expert in Geology for 
the development of Amazonia, has_ returned 
after a period of useful service in Brazil. Re- 
connaissance surveys carried out by him in 
Amazonia has brought to light new and rich 
mineral sources, while he was also instrumen- 
tal in co-ordinating the work of the Amazon 
Planning Commission with ‘Petrobras’, the 
organisation dealing with development of petro- 
leum resources in Brazil and ‘Prospec’, the 
aero-photographic company registered in Bra- 
zil, for the purpose. Perhaps the most basic 
work was in connection with the devising of 
ways and means for the educational training 
of geologists, which the Government of Brazil 
has accepted and experts to give effect to 
shortly. His efforts abroad have been very 
appreciatively received by UNESCO Head- 
quarters and UNTAB. 


Chemistry at Poona University 


A new wing has been added to the Chemis- 
try Department of the Poona University, which 
was opened by the Prime Minister on August 1. 
The Government of India have agreed to pay 
two-thirds of the cost to complete the building 
by the addition of lecture halls. 

Thanks to the generous donation of rupees 
three lakhs from the Government of India, the 
laboratory is equipped with up-to-date appa- 
ratus and equipment for research and training 
of post-graduate students in X-ray diffraction, 
magnetochemistry, ultrasonics, dielectric con- 
stants, electrochemistry, absorption and fluores- 
cence spectra, optical dispersion, microchemis- 
try, chromatography, polarography, chemistry 


Curren: 
Science 


of sugar and gur, enzymes and chemical in- 
strumentation. There are at present more than 
a hundred students in the post-graduate classes 
from all over India, and over fifty research 
papers have been published both in India and 
abroad. 


Award of Research Degree 


The Andhra University has awarded the 
D.Sc. Degree in Physics to Kumari V. San- 
thamma for her thesis entitled “Some Theore- 
tical and Experimental Spectroscopic Investiga- 
tions on Certain Polyatomic Molecules”; and 
the D.Sc. Degree in Technology to 
Shri V. V. G. Krishnamurthy for his thesis 
entitled “Studies in Phase Equilibria and Spray 
Tower Performance at High Flow Rates”. 

The Utkal University has awarded the Ph.D. 
Degree in Chemistry to Shri S. C. Sircar and 
Shri P. K. Jena for their theses on the be- 
haviour of some uni-bivalent, bi-univalent and 
bi-bivalent salts in aqueous solution. 

The University of Poona has awarded the 
Ph.D. Degree in Chemistry to Shri T. R. Ingle 
for his thesis entitled “Studies in Naturally 
Occurring Carbohydrates”. 


Photometry of Telescopes and Binoculars 

The photometric performance of telescopes 
and binoculars is determined by measurements 
of light transmission, veiling glare index and 
field brightness. Light transmission is given as 
the percentage of light transmitted in the cen- 
tral part of the field of view. Veiling glare is 
a measure of the light scattered or reflected in 
the instrument which, falling on the image, 
reduces its contrast. From brightly illuminated 
clouds in the field of view, for example, so 
much light may be scattered in the instrument 
that an observer may find it practically impos- 
sible to locate or recognize a target. Field 
brightness gives a measure of the falling off 
in illumination towards the edges of the field 
of view. 

Notes on Applied Science No. 14 “Photometry 
of Telescopes and Binoculars’ (published by 
H.M.S.O. for the D.S.I1.R., price by post 2 sh. 
14% d.) describes apparatus developed at the 
National Physical Laboratory, Teddington, 
U.K., for making these three measurements. 
Full details of the apparatus and methods of 
use are given. Apparatus to the N.P.L. design 
can be obtained commercially. 


1015-56. Printed at The Bangalore Press, Bangalore City, by C. Vasa leva Rao, Superintendent and 
Published by A. V. Telang, M.A., for the Current Science Association, Bangalore. 
Editor: Prof. G. N. Ramachandran, A. C. College of [echnology, Madras 25, 
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BAUSCH & LOMB 


PROFESSIONAL 
MICROSCOPE ILLUMINATORS 


The new models PG-26 and PR-27 simplify the most complex 
problems of illumination in microscopy and photomicrography 


@Simple Convenient Control ® Quick Focussing with Minimum Effort 
® Variable Focus Condensing Lens @ One-Step Bulb Replacement 
@Smart Practical Design 


With these features the Professional Illuminators represent the highest advance in 
quality, appearance and performance. 


Sole Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


SAVOY CHAMBERS, WALLACE STREET 


BOMBAY 1 
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Analytical 
Balance 


A Really Dependable Balance for Degree 
Classes and Research Laboratories 


Sensitiveness  1/10th mg. 
Capacity .. 200 gm. 
Price: Rs. 300/- 
Catalogue on Request 
Manufactured by: 


Keroy (Private) Lid. 


BANARAS CANTT. 


FLASK SHAKERS 


Laboratory Furnishers 


Dhun Mansion, Vincent Road, Dadar 
BOMBAY 14 


Available Ex-stock 

® ‘QUICKFIT’ Interchangeable Ground Glass 
Joint Assemblies 

® ‘CAMBRIDGE’ pH METERS; Bench pat. Portable 
pat. & Direct Reading Model & all types 
of Electrodes 

© CAMBRIDGE DIAL THERMOMETERS 

@ MEMMERT GERMAN ELECTRIC OVENS 

IKA GERMAN ELECTRIC STIRRERS 

@ ROTOFIX ELECTRIC CENTRIFUGES 

® AEROGEN PETROL GAS PLANT, Efc. 

LABORATORY GERMAN REFRIGERATORS 

GERMAN TEMPERATURE INDICATORS 

GLASSWARE ‘PYREX’, ‘JENA’ & WESTGLAS 


CONSTANT TEMP. OVENS 
VACUUM EMBEDDING BATHS 
PRECISION THERMOSTAT BATHS 


Ranges: 37° C. to 100°C. Variation + 0-01° C. 


+5° C. to + 100°C. Variation + ore} 


VARIABLE TEMP. INCUBATORS 
MOISTURE DETERMINATION OVENS 
NITROGEN ESTIMATION APPARATUS 
ETc... ETc. 


Manufactured by: 


UDAY SCIENTIFIC INDUSTRIES (PRIVATE) LTD. 
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KAYCEE 


SCIENTIFIC 
INSTRUMENTS 


RADIO LAMP WORKS LTD. 


Head Office: 
Mahatma Gandhi Road, Bombay 
BOMBAY, CALCUTTA, DELHI, KANPUR, MADRAS, INDORE. 
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Bengal Chemical and Pharmaceutical Works, Ld. 
The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
. and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
; Disinfectants, Tar Products, Road Dressing Materials, etc. 
} Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum, 
f Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma- 
ceutical and Research Chemicals. 
Surgical Sterilizers, Oxygen Apparatus, Distilled Water Stills, 
Operation Tables, Instrument Cabinets and other Hospital 
Accessories. 
% Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 


Office: 6, GANESH CHUNDER AVENUE, CALCUTTA-13 
Factories: CALCUTTA BOMBAY KANPUR 


T RADE <> MARK 


A wide range of parenteral preparations for meeting the growing requirements 


of the Medical Profession are now being processed in our Laboratories. They are 
made from Standard Chemicals employing double distilled and PYROGEN FREE 
water. Their containers (Ampoules) undergo rigid neutrality tests before they are 
selected for use. These Injectables are therefore guaranteed to be absolutely 
safe and dependable. 


The following are but a few of our well-known Injectables : 
RETICULIN .. .. .«. A Potent extract of Liver 
HEXOPURIN .. .. .. An urinary Antiseptic 
CALCITOL . ee y+. Injectable Calcium Gluconate 
GLUCOSE SOLN... . -&2 Pure Dextrose 


The Mysore Industrial & Testing Laboratory Ltd. 


Malieswaram P.O., Bangalore 3 
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The gift of a warrior 


Q) sw oF after a mighty battle, two great warriors 

of the West and the East met as friends. They were Alexander 
and Porus (or Purushottama). On that historic occasion, 
of all the fabulous wealth of India 30 pounds of steel 
alone were considered by Porus to be a rn 
worthy gift for Alexander. 


That was 2,300 years ago when India was already famous as the home of 
quality steel. Today, once again, steel is very much to the fore in the 
nation’s thinking. India’s steel-making capacity is being rapidly enlarged to 
provide a sure and solid basis for the country’s industrial advancement. 


fAFA STEEL SERVES THE NATION 
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BOROSIL 


LABORATORY GLASSWARE 


such as 


PLASKS, BEAKERS, CONDENSERS, 
MEASURING FLASKS, MEASURING 
CYLINDERS, PIPETTES & ANY 
SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


Labcratory Test Sieves Metal Gauze Filters 
Sieve Shaking Machines 
1, Laboratory Test Sieves as per B.S.S, & 
A.S.T.M. Specifications 
2. “* Pocket Interchanger ” Sieves. 
3. “Endrock”’ Test Sieve Vibrator. 
Acerediated Agents: 


UNION SCIENTIFIC SYNDICATE 


BABU GENU ROAD, P.O. BOX Ne. 2484, BOMBAY.2 


INDUSTRIAL & ENGINEERING 
APPARATUS CO. LTD. 
CHOTANI ESTATES, PROCTOR ROAD 


CURRENT SCIENCE 


(ESTD. 1932) 
The Premier Science Monthly of India devoted to the Publication of 
the latest advances in Pure and Applied Sciences. ; 
Annual Subscription: India: Rs. 8 Foreign: Rs. 10 
ADVERTISEMENT TARIFF sh. 16: $2.50 
Full Page Haif Page Quarter Page 
12 Insertions Rs. 750 0 0 Rs. 400 0 0 Rs. 220 0 0 
6 Insertions Rs. 400 0 0 Rs. 220 0 0 . Rs. 120 00 
1 Insertion Rs. 7500 Rs. 4500 Rs. 2800 
Special Positions 
Front Cover Rs. 100 per insertion Inside Front Cover Rs. 90 per insertion 
Back Cover Rs. 100 “ inside Back Cover Rs. 90 2 
Facing Edi. Rs. 100 a Facing Sci. News Rs. 90 - 


Advertisement charges are payable in advance 


For further particulars apply to : 
THE MANAGER 


CURRENT SCIENCE ASSOCIATION 


MALLESWARAM, BANGALORE 3, INDIA 


CURR. SCI., AUGUST 1956 


| | 
i] | | 
| 
| } 1] 
| 
1} 
| 
| 
| | | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Pate 


— = 


| 


| a 4 ' | 

HYDROCHLORIC ACID A.R. | 


Mol.We, 36°465 


ACTUAL BATCH ANALYSIS 
(Not merely maximum impurity values) 


Batch No. 4800! 
Arsenic 
Free Chiorine (Ci: 

Metal 


SSE 


The above analysis is based on the results, not of our own Control Laboratories 
alone, but also on the confirmatory ee Certificate issued by independent 


GENERAL CHEMICAL 


SILVER NITRATE 


NET 250¢. BATCH B16403 


GENERAL CHEMICAL & PHARMACEUTICAL co .To 
SUDBURY MIDOLESEX ENGLAND 


Catologue upon request to the Sole Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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0.000001% 
0.00009% 
@.00006%, 
| Sulphate (S04) 0.000180 
i} 
GENERAL CHEMICAL & PHARMACEUTICAL CO LID 
CONTRACTORS TO MM. GOVERNMENT & PRINCRAL CORPORATIONS 
IMPORTANT IMPURITIES 
i] d Cakium & Magnesium 
i} Chloride & Bromide (Ci)< 0-025 
Mol. We 16662 Moisture... 05% 
NET 500g. BATCH 872703 compounds 0-001 % 
CONFORMING TO THE GUARANTEE OF PURITY PRINTED IN THE Phosphate ( 
JUDEX CATALOGUE OR, OUR SUPPLEMENTARY SPECIFICATION [4 Suiphaie (SO,).........< 0-005 
| 15 ATTACHED, CONFORMING TO THAT SPECIFICATION : THIS REAGENT IS ALSO 
i] NORMALLY AVAILABLE IN A 
& PHARMACEUTICAL CO LTD STILL HIGHER DEGREE OF 
* 
* LABORATORY REAGENT. 
| 
| 
| | | 
| 


Starting with a resisiance capacity 
Oscillator—a new kind of instrument 
which pioneered the resistance capacity 
circuit now accepted as standard for 
test Oscillator design, Messrs. Hewlett— 
Packard have steadily broadened their 
production schedule during the past 
decade and a half to cover more than 
250 basic test insiruments including, to 
list the more imporiant types, audio 
AUDIO OSCILLATOR 
oscillators, vacuum tube voltmeters, noise and distortion analyzers, signal 
generators, power meters, broadcast monitors, electronic counters, and a 
complete coverage array of waveguide and coaxial instrumentation for 
microwave work. 

_ The cardinal motive working behind every—hp—instrument,—in its 
design, manufacture, sales and service—has been all along to incorporate 
into it the greatest possible usefulness, accuracy, convenience, depend- 
ability and money value and in that endeavour the makers have sought 
not only men of skill and experience, but men with vision and daring and 


a desire to better the best, 


Sole Representative for India 


|THE SCIENTIFIC INSTRUMENT CO, LTD. 


ALLAHABAD BOMBAY CALCUTTA MADRAS NEW DELHI 


L— 
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